SPECIAL BATTERY NUMBER 


OCTOBER 


25 CENTS 


(MODULATED 
OSCILLATOR 


BATTERIES 
Where and How 
to Use Them 


the Latest Features 
in Radio Receivers! 


Sereen Grid. Tone Control, 
Dynamic Speakers — 
All-Eleetrie Sets, Battery Sets 


Tune In On This Catalog 


This remarkable book of Radio Bargains — 168 
pages and over 500 illustrations — contains all 
the latest and best in Radio equipment— sets, 
accessories, parts and kits—priced so low it will 
startle you! 

All the standard devices and last-minute im- 
L ‘ provements—New 1931 Screen Grid, Tone Con- 
i |>/ on trol, A. C. Humless All-Electric Sets, Public 
Address, Phono-Combinations, Dynamic Speak- 
ers, Beautiful Consoles. Also battery operated sets. 

A brand new Slot Machine Radio, coin-oper- 
ated—offers extra profits for restaurants, stores, 
hotels and other public places. 


Kiadio’s Greatest Money -Savers? 


All this wonderful line of ra- unusual values ever cata- Catalog is brimful of astound- 
dio merchandise is available logued.Ourtremendousbuy- ing bargains—money-saving 
to youat Wholesale Prices— ingpowermakesthispossible. items and information. Send 
bed-rock figuresandthemost From first to last page this for it today. It’s FREE. 


ALLIEDJ/RADIO 


IR 


The House Resources 
Of Over Three 
Outstanding Million 
Values Dollars 


CORPORATION] 


11 W. Lake Street Dept. B-1 Chicago 
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We Caala Have Placed 5000 aca Qualified 


Men Last Year in Good Pay RADIO Positions: 


ET into the rich field of Radio via the training 

school that supplies big Radio employers with 

their new men! The Radio Training Association 

of America has a standing order from radio trade 

organizations, large manufacturers and dealers, 

for members qualified for full time work at 
splendid pay. 


So great is this demand from Radio employers 
that positions offering good pay and real oppor- 
tunity are going begging. If you want to cash in 
on Radio quick, earn $3.00 an hour and up spare 
time, $40 to $100 a week full time, prepare for 
a $10,000, $15,000, $25,000 a year Radio position, 
investigate the R. T. A. now. 


Special Attention to Radio 
Service Work 


Thousands of trained Radio Service Men are 
- needed now to service the new all-electric sets. 
Pay is liberal, promotions rapid. The experience 
you receive fits you for the biggest jobs in Radio. 
The R. T. A. has arranged its course to enable 
you to cash in on this work within 30 days! 


Would you like to work “behind the scenes” at 
Hollywood, or for a talking picture manufacturer? 
R.T.A. training qualifies you for this work. 
Television, too, is included in the training. When 
television begins to sweep over the country, 
R. T. A. men will be ready to cash in on the big 
pay jobs that will be created. 


Expert Supervision 
Lifelong Consultation Service 


As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R.T.A. Advisory Board will give 
you personal advice on any problems which arise 
in your work. This Board is made up of big men 
in the industry who are helping constantly to 
push R.T. A. men to the top. 


Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand—why you will find enrolling in R. T. A. 
the quickest, most profitable route to Radio. 
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Mail Coupon for No-Cost Training Offer 


Membershipsthat need not—should not—cost you 
a cent are available for a limited time. The minute 
it takes to fill out coupon at right for details can. 
result in your doubling and trebling your income 
in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 
to yourself to investigate. Learn what the R.T.A. 
has done for thousands — and can do for you. 
Stop wishing and start actually doing some- 
thing about earning more money. Fill out the 
coupon and mail today. 


Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RNA-10, 4513 Ravenswood Ave., Chicago, Ill. 


Gentlemen: Send me details of your No-Cost Training 
Offer and information on how to make real money in 
Radio quick. 


Radio Training Association of America 
Dept. BNA-10,4513 Ravenswood Ave., Chicago, Ill. 
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No Store ‘(yound the Corner” 
At the South Pole 


So the Byrd Expedition Couldnt take a Chance 


Exploring dangerous and unknown regions, with serious 
injury and death stalking every footstep, scientists take 
no needless risks. Dependable radio battery power 
might mean the difference between life and death. That 
is why four successive Byrd Expeditions have used 
Burgess Radio Batteries... why the Wilkins South 
Pole Expedition, and countless others—both in the 
past and right now—are relying upon them. 


Scientists take nothing for granted. Boastful, or mis- 
leading statements are ignored. Entirely! Numberless 
tests... electrical, chemical, physical, mechanical . . . 
prove absolutely and conclusively that Burgess Radio 
Batteries have no equal in power, capacity, length of 
service, dependability and uniformity. 

They are the best to be had... and it will pay you 
in many different ways to use, in your own set, Burgess 
Radio Batteries. 


ASK FOR THEM BY NUMBER: 


“Super B’’ No. 21308 “Super B’’ No. 22308 
Made especially for heavy- Designed for general, all- 
current consuming sets around usc on sets requiring 
only average power 
25 $995 
$42 B 5) 9 S88 
re al il a ct leeds eee edicts ep alta eat 


! BURGESS BATTERY COMPANY 


111 West Monroe St., Chicago, Ill. 


Please send me free copy of your booklet: Dry 
Cell “’“B” Batteries for Mobile Radio Receivers. 
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This interesting night scene at the right has an 
appearance of realism and naturalness which is 
in strange contrast to its actual location—the 
southern end of the earth. The towering ice and 
snow-coated aerial mast and antenna were part 
of the remarkable radio equipment of Little 
America, by means of which the Byrd Expedition 
was able to keep in communication with the 
entire civilized world 


Radio has also been a frequent visitor within 
the Arctic Circle—the receiver and transmit- 
ter appearing at the right accompanied the 
Sir Hubert Wilkins Expedition. Both the 
receiver on the left and the transmitter at 
the right are resting on boxes of special air- 
plane batteries. Incidentally, this radio equip- 
ment was used by Sir Wilkins in his Arctic 
flights. His plane later became part of the 
Southern Cross 


At the left is a view of the interior of the “Southern 
Cross” which recently completed a successful trans- 
atlantic flight. The 600 and 30-meter transmitter- 
receiver installation is mounted at the left, while 
the shadow of the earth inductor compass may 
clearly be seen over the table at the rear. This 
portion of the cabin was occupied by the radio oper- 
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Radio Joins the Ends: 7 


of the World 


At the left, the members of the Dickey Ex- 
pedition which departed last Spring to seek 
the source of the Orinoco River in South 
America, are examining the radio receiver 
which they took with them. At the extreme 


‘right is Robert W. Durrett, radio operator, 


who has been in frequent communication 
with the New York Times from the South 
American wilds, using a portable battery- 
operated short-wave receiver weighing less 
than 100 pounds. Dr. Herbert Spencer 
Dickey and Mrs. Dickey appear at the left 


ator and navigator during the flight 


.* 
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You learn ALL branches of 
Radio at Coyne—in 8 short, 
pleasant weeks — NOT BY 
CORRESPONDENCE, but by 
actual work on actual Radio, 
Television and Sound equip- 
ment. We don’t waste time on 
useless theory. We give you 
just the practical training you 
will need—in 8 weeks’ time. 


No Books - No Lessons 
All Practical Work at Coyne 


Coyne is NOT a Correspondence 
School. We don’t teach you from 
books or lessons. We train you on 
the greatest outlay of Radio, Tele- 
vision and Sound equipment in any 
school — on scores of modern Ra- 


WIN FAME>“FORTUNE, 


Don’t spend your life slaving away insome dull, hopeless job! Don’t be sat- 
isfied to work fora mere $20 or $30 aweek. Let me show you how to make 
real money in Radio—the fastest-growing, biggest money-making game on earth? 


THOUSANDS OF JOBS ARE OPEN 
Paying $60, $70 and on up to $200 a Week 


Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year—as 
Radio Salesman and in Service and Installation Work, at $45 to $100 a week 
—as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a year— 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound 
Expert—THOUSANDS of JOBS Paying $60, $70 and on up to $200 a WEEK! 


Learn Without Lessons /7 60 Days 


ment, the very latest JENKINS Televi- 
sion apparatus, Talking Picture and Sound 
Reproduction equipment, Code Practice 
equipment, etc. You don’t need advanced 
education or previousexperience. We give 
you- right hereintheCoyneShops—allthe 
actual practice and experience you'll need. 


TELEVISION 


Is on the Way! 


And now Television is on the way! Soon 
there’ll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can make a FOR- 
TUNE in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest JENKINS 
Television equipment. 


Talking Pictures 


A Great Field 
Talking Pictures and Public Address 


Reproduction equipment. 


gladly help you get it. Coyne i 


BIG FREE BOOK. 


H. C. LEWIS, President 


Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. 70-6A, Chicago, Ill. 


in RADIO ‘ 


opportunities to the Trained Radio man. 
Here is a great new field of Radio that 
has just started to grow! Prepare NOW 
for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 


Coyne is 31 Years Old 


Don’t worry about a job! Coyne Train- 
ing settles the job question for life. You 
get Free Employment Help as long as 
youlive. Andif you need part-time work 
while at school to help pay expenses we’ll 


s 31 


years old! Coyne Training is tested— 
proven beyond all doubt. You can find 
out everything ABSOLUTELY FREE. 
JUST MAIL COUPON FOR MY 


CEE CRE Se SE Se GES I A Ae BE 


Send me your Big Free Radio Book and 


all details of your Special Introductory 


I 

dio Receivers, huge Broadcasting equip- Offer. This does not obligate me in any 
| 

i 

j 


H. C. Lewis, Pres, Radio Division Founded 1899 


Coyne Electrical School 


500 S. Paulina Street Dept.70-6A, Chicago, Illinois 


Systems offer thousands of golden . 
way. 


INGLE ae nate Weleelone Gaia minia ebideaecean aeas 


Address ....e. ecceceevereeereeresesszess 
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Batteries 


OSSIBLY some among our readers will think we are taking a step backward 

in featuring batteries as strongly as we are in this special battery number. 

Such a viewpoint is logical in view of the very rapid growth of light socket 

operated receivers. As a matter of fact, the proportion of receivers operated x 
from the light socket, as compared to those operated from batteries, has increased 
tremendously. There are a number of very sound reasons for this increase. 


However, it is the purpose of Rapro News to provide as many folks with enjoy- 
able radio entertainment as the knowledge of the art permits. A series of new 
battery-operated tubes has been announced and by the use of these tubes we are 
now offered almost the same character of performance from battery-operated re- 
ceivers as we are in the habit of getting from the best of those operated from the 
light socket. 


These tubes have been designed with a view to efficiency, and with a suitable set 
of batteries we can look for satisfactory performances for a period of approxi- 
mately one year before battery renewal becomes necessary. Then, too, there are 
many uses for radio equipment where the electric light socket is entirely out of the 
question. 


The recently developed automobile radio market has resulted in an entirely new 
type of design which up to six months ago was considered almost an impossibility 
by some of the leading engineers. By the application of suitable and comparatively 
cheap devices, the so-called ignition noise has been completely eliminated. ‘This 
is also true of motorboat receiver installations, and to a large extent it is true 
in aircraft. In all three cases batteries,.both filament and plate, are an actual ~ 
necessity. 


Many of our farmers are still unaware of the very great value that radio may 
be to them in the disposition of their crops and that the United States Department 
of Commerce is spending huge sums in an effort to make the farmer’s radio 
receiver just as serviceable to him as his plow and harrow. 


There are approximately six million farm homes in this country, of which two 
million are already supplied with radio equipment. It is doubtful that we will Oa 
ever sell radio to more than two-thirds of the farm population, but inasmuch as 
some of the farm radio equipment now in use is of a somewhat obsolete nature 
we may consider the number of farm homes to which additional enjoyment may 
be brought by the new battery-operated receiver as being somewhere in the neigh- 
borhood of three million. 


There are approximately twenty-five million licensed automobiles in this 
country. If only 2 per cent. are equipped with radio receivers by the end of this 
year it will mean that we have utilized almost a million sets of “B” batteries, and See 
the use of receivers in automobiles is growing very rapidly. Nearly all of the ~ 
objections which were raised to this form of entertainment have been over- 
come and almost every one who rides in a radio-equipped car for any length of 
time becomes convinced of the value and pleasure to be derived from its use. 


Then, too, batteries are almost a foregone conclusion for comparative short- 
distance aircraft communication, for the portable transmitters and receivers used 
by various exploration expeditions, as well as by the outposts of our Army, Naval 
and industrial organizations. 


Nearly all radio laboratory and experimental work is done with batteries and 
their use is very likely to be necessary in connection with the research work which is 
bound to follow the introduction of the Stenode Radiostat, making its bow to 
American radio enthusiasts with this number. 


—————_ 
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: I R.T.1. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R 7 I 
R. T. +d ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES = od 


BIG MONEY STEADY JOBS OFFERED 
and the Defimite Way to Get Them 


Good Jobs at Good Pay! Steady, Interesting Work! Fine Profits for your Spare Hours! 
Big Money as Your Own Boss! That’s the Opportunity for you in Radio right Now! 

Why? Because the great, fast-growing: Radio industry has reached the stage where it 
must have many more trained men. Most of those now employed are untrained— 
they just “‘picked up” what they know about radio, and even many of them get good 
pay. But the Big Pay Steady jobs go to the Trained Man, and R.T.I. offers you the 
definite way to prepare for them. R.T.I. training is endorsed by [Leading Radio 
Men and Radio Trade Associations. 


R.T.1. TRAINS YOU AT HOME FOR 
THE BETTER PAID RADIO JOBS 


Do you want to get into some branch of Radio where trained men can easily 
oe Sources ‘ele a ee, make $40 to $50 weekly—where some earn $75 to $100 per week—where trained 
ee brines quick money. experienced men are selected for executive positions paying up to $5,000 and 
$10,000 yearly and more? Then send for the R.T.1I. Radio Opportunity Book. 
Find out how R.T.I. trains you at home for this well-paid work—you don’t 
have to give up your present job—you learn quickly and thoroughly—just 
a little time needed at home—earn an extra $10 to $20 per week in spare 

hours while learning—Then step into radio and go steadily on up to the 
Big Money. No experience needed to start—R. T.I. starts you right. 


LEARN TELEVISION— 
and Talking Pictures,TOO 


Be prepared for Television! Learn Talking Picture Apparatusinstallation, adjustment, etc.! 
Both of these great branches of Radio are included in the R. T.I. practical training. 


LEARN FROM LEADERS 


oe so — Why does the radio industry want men trained the R. T. I. way? Because you learn 
TALKIES AUTO RADIO 4 under experts—leading men in different branches of Radio—well known specialists 
Studio and theatre appa- _ Great field for men with R. T. I. train- of high standing. 
0S a a to ts FREE OPPORTUNITY BOOK 


Remember, you need no experience to start in Radio—R.T.I. starts you right — 
and helps you on to success. The big R. T. I. Radio Opportunity book explains 
everything. If you are interested, send for it 
now. Don’t wait. 

Use the coupon, or write, or telegraph to 


RADIO AND TELEVISION INSTITUTE 
Dept. 847, 4806 St. Anthony Court, Chicago, ill. 


bi RADIO & TELEVISION INSTITUTE 
» 4806 St. Anthony Court, Chicago, Dept. 847 

Send me Free and prepaid your BIG RADIO OPPOR- 
TUNITY BOOK, “‘Tune In On Big Pay,” and full details of 
your three-in-one Home Training (without obligating me in 


TELEVISION 


AVIATION 1 any way). 
Trained radio men needed Great new branch of radio soon to callfor many trained 
more and more. men. St AN ble edu see Le ao a eT Tee ih 


R.T. I. Home Training includesall these and the other branches of Radio. Youlearn under 
F. H. Schnell, ‘‘The Ace of Radio,” and the R. T. I. Advisory Board of prominent radio men. j Aeldseee 


R. T. 1. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 


R. 48 q.. PART TIME OR FULL TIME BUSINESS OF YOUR OWN Cy see ee aaa erate eseetcenat aL AUC ais tecenvenn tres anereenmmnconse 
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Is there anything new under the radio sun? 
Some say “yes,” some “no.” Be that as it 
may, the three big things that have come 
down the pike are the regenerative circuit, 
the tuned radio-frequency circuit and the 
superheterodyne circuit. Now, it seems, we 
may be compelled to revise our generally 
accepted ideas about sideband transmission 
and reception. A gentleman named Robin- 
son, over in England, has devised what pur- 
ports to be a new circuit and a new inter- 
pretation of transmission and reception 
without sidebands. The article presented 
here is from a man who has had a first- 
hand opportunity to observe the practical 
aspects of the Robinson Stenode Radiostat 
system. In a forthcoming issue of Rapio 
News we will present a series of articles by 
Mr. Robinson dealing with this interesting 
new system 


OME months ago considerable interest was aroused in 
England by reports of a new invention which enabled 
interference with broadcasting to be eliminated. It ap- 
peared that this new apparatus would allow the complete 
separation of all stations, and that the present 9 kc. spacing of 
broadcast stations was unnecessarily great. Certain of the 
claims made for the apparatus were to the effect that with it 
a spacing of 1 kc., or even less, would become practicable, and 
that first-class reproduction with a complete absence of heter- 
odyne whistles would be possible. 
Through the courtesy of the inventor, Dr. J. Robinson, 
M.1.E.E., F.Inst.P., the writer was able to examine the appa- 


*Radio Engineer, The Receptite Co., London, England 


by ton 


enode 
10Stdae 


By 
W. T. Cocking* 


The two photographs above illustrate the interior of the 


laboratory of the British Radiostat Company, where the 

developmental work on the Robinson Stenode Radiostat is 

being carried vut. The upper photograph shows the rather 

pretentious receiver layout, while the lower one gives a 
general view of the laboratory itself 


ratus and circuit in detail, and to be present at a practical 
demonstration on broadcasting. The apparatus, of course, is. 
not yet out of the experimental stage; but it certainly pro- 
duces results which appear to justify the claims made for it, 
and which are unobtainable with any ordinary receiver. 

The circuit diagram is shown in Fig. 1, and it will be seen 
that it consists of an ordinary superheterodyne receiver up to 
the point of the last intermediate-frequency amplifier. 
intermediate frequency is about 100 kc., but there is no par- 
ticular reason for this choice of frequency, other than that of 
convenience; any frequency will work satisfactorily, and the 
choice is governed by the same consideration as in an ordinary 
supersonic receiver. . 

The last stage of if. amplification is obtained by means of 
a neutralized triode in preference to a screen-grid tube, owing 
to the superior power-handling capacity of the former. This 
stage of amplification immediately precedes a quartz crystal 
and its associated circuit, which may be termed the heart of 
the apparatus; this portion of the circuit is shown in greater 
detail in Fig. 2. The quartz crystal is used instead of a num- 
ber of sharply tuned cascade resonant circuits in order to ob- 
tain high selectivity; and that used in the Radiostat has a 
decrement of the order of 0.00004. It is obvious that the 
selectivity given by such an arrangement is nzch higher than 


could be easily obtained by the more normal method of cascade _ 
tuned circuits. The band width passed by this crystal circuit — 
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A New Idea in Receiver Circuit Design 
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Fig. 1. The circuit diagram of the Robinson Stenode Radiostat 

is much like any other superheterodyne circuit, up to the point 

of the last intermediate-frequency amplifier. Here, instead of 

- employing a number of sharply tuned cascade circuits, a quartz 

erystal circuit is employed. The complete description of the 
: function of the circuit is given in the text 


is only about 50 cycles; consequently any interference on a 
frequency different from the frequency of the desired station 
by more than 50 cycles should be completely eliminated. 

It will be seen from the circuit of Fig. 2 that the crystal is 
connected to the preceding tuned circuit, A, by a bridge ar- 
rangement, of which the completing arm is the condenser, C. 
This method of connection is necessary in order to insure that 
no voltages reach the last tuned circuit, B, other than by the 
legitimate path through the crystal. If the circuit be unbal- 


anced, a certain proportion of 
the currents flow through the 
self-capacity of the crystal 
holder, and upon these currents 
the crystal has no_ selective 
action. When the circuit is 
properly balanced, however, the 
only currents affecting the tuned 
circuit B are those passing 
through the crystal proper; those 
currents passing through the ca- 
pacity of the holder are balanced 
out by an equal current of oppo- 
site phase passing through the 
balancing condenser, C. 

The second detector of the 
normal superheterodyne receiver 
is connected directly to the tuned 
circuit, B. It operates upon the 
plate bend principle, and its neg- 
ative grid biasing voltage is 
controlled by a potentiometer. 

_ Following the detector is a spe- 
cial three-stage a.f. amplifier, in 
which the power output stage 
consists of two tubes in parallel. 
It will immediately be obvious 
how the enormous selectivity of 

_ this receiver is obtained, and the 

_ theory of this will, therefore, 


“|. this new apparatus would allow the 
complete separation of all stations, and that 
the present 9 ke. spacing of broadcast stations 
was unnecessarily great.” 

“The quartz crystal is used instead of a 
number of sharply tuned cascade resonant cir- 
cuits in order to obtain high selectivity; ... 
the band passed by this crystal circuit is only 
about 50 cycles; consequently any interference 
on a frequency different from the frequency of 
the desired station by more than 50 cycles 
should be completely eliminated.” 

“|. a modulated carrier may be considered 
as a carrier of constant frequency, the ampli- 
tude of which is varying at the modulation 
frequency.” 

“ . . with the Stenode Radiostat, the quartz 
crystal circuit has so sharp a resonance curve 
that practically none of the sideband frequen- 
cies are passed to the succeeding circuits. 
At a demonstration in the heart of London 
at about 15 miles from the twin-wave broad- 
cast transmitter at Brookman’s Park (842 kc. 
and 1148 ke., power 30 kw.) the writer heard 
numerous stations whose frequencies were so 
close that a heterodyne whistle was audible 
on an ordinary receiver, but the Radiostat was 
quite free from this form of interference.” 


QUARTZ CRYSTAL 


Fig. 2. The quartz crystal cir- 
cuit. The band width passed by 
this crystal circuit is only about 
50 cycles; consequently an in- 
terfering signal differing by more 
than 50 cycles of the frequency 
to which the circuit is tuned 
should be completely eliminated 


need little explanation. The 
crystal circuit is so selective 
that for most practical purposes 
it may be said to offer a low im- 
pedance to currents of its natu- 
ral frequency, and an infinite 


impedance to currents of fre- 


quencies 50 cycles or more dif- 
ferent from its natural fre- 
quency. All interference, then, 
which is of a different frequency 
from that of the desired station 
can be eliminated, and with it, 
the heterodyne whistles audible 
on all ordinary receivers. 

What is not at all obvious is 
how such a circuit can pass the 
modulation of a broadcast trans- 
mitter; and in order to explain 
this it is necessary to delve a 
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little into the theory of modulation. 
A modulated carrier wave is com- 
monly spoken of as consisting of a 
carrier of constant amplitude and 
frequency with a number of sideband 
frequencies. Thus a carrier of 1,000 
kc., modulated with a note of 1,000 
cycles of constant strength, is said 
to consist of a carrier of 1,000 kc. 
of constant amplitude with two side- 
band frequencies each of constant 
amplitude and having frequencies 
greater and smaller than the carrier 
frequency by 1,000 cycles; that is, 
1,001 ke. and 999 kc. 

The normal design of tuning cir- 
cuits for broadcast reception is car- 
ried out on the assumption that the 


The Stenode Radiostat, fundamen- 
tally a superheterodyne, but radically 
different in accepted principle, makes 
its first bow to the American radio 
public. 

Infinite selectivity is accomplished 
without loss of high or low notes by 
using “sidebandless” reception, or the 
reception of a carrier wave modulated 
in intensity only. Theoretically this 
would require a band of zero width, 
but assuming that a band 1 kc. wide 
were necessary, the number of trans- 
mitters in a given existing legal band 
could be increased by ten with no 
interference. 

Here’s something that the serious- 
minded experimenter will find preg- 
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carrier is unaffected, but the amount 
by which the carrier amplitude can 


change within a given time is re-— 


duced. The result of this is that the 
depth of modulation is apparently 
reduced for those modulation fre- 
quencies for which the circuit decre- 
ment is too low. With the Stenode 
Radiostat the crystal decrement is so 
low that there is a considerable re- 
duction in the amplitude variation, 
even for the low modulation fre- 
quencies, while the higher modulation 
frequencies are enormously reduced. 

The current through the circuit B 
(Fig. 2) which has passed through 
the quartz crystal is different from 
the current in circuit A in that it has 


presence of all these sideband fre- 
quencies is necessary for proper re- 
production. There is, however, an- 
other way in which a modulated car- 
rier may be considered; and that is 
one which is always used when examining the characteristics of 
a detector tube. A modulated carrier may be considered as a 
carrier of constant frequency the amplitude of which is varying at 
the modulation frequency. It is obvious that the higher the 
modulation frequency the more rapidly is the carrier amplitude 
changing; therefore, in order to prevent the high modulation 
frequencies being reduced in strength, it is necessary so to 
design the receiver circuits that they allow the amplitude of 
the current through them to change at least as rapidly as the 
carrier amplitude is changing. If the circuits will not allow 
this rapidity of change the strength of the higher modulation 
frequencies will be reduced. 

In general, with ordinary tuning circuits the results are 
much the same whichever theory of modulation is used in the 
calculations; and it has come to be the common practice to 
use whichever theory is the easier for the analysis of a par- 
ticular circuit. In consequence of this, the sideband theory 
is now always used in considering the design of tuning circuits, 
and the amplitude variation theory when examining the operating 
conditions of r.f. and detector tubes. That this is usually quite 
accurate can be shown mathematically, for it can quite easily be 
proved that the two theories are identical; or perhaps it is better 
to say that they are two different ways of looking at the same 
thing, and that each way is quite accurate. If a modulated car- 
rier of varying amplitude is analyzed, it is found to consist of 
the carrier and a number of sidebands; while if a carrier and a 
number of sidebands are re- 
garded as a whole they are 


nant with possibilities. 


apparently been partly demodulated; 
that is, the amplitude variations have 
to a certain extent been smoothed 
out, and the extent of ‘this action 
depends upon the modulation fre- 
quency; the greater the modulation frequency, the greater the 
smoothing action. The output current, therefore, differs from 
the input only in the following manner: the depth of modulatior 
has been decreased at all modulation frequencies, and this de- 
crease is greater for high modulation frequencies than for low. 

Now the output of the quartz crystal circuit is very large, 
and if the normal voltages were applied to the detector, a 
large power tube would be necessary to provide efficient recti- 
fication. But although the mean carrier amplitude is large, 


the variation in amplitude due to modulation is comparatively 


small; consequently, satisfactory results can be obtained from 
the normal detector tube and circuit if a large negative bias is 
applied to its grid. The actual bias voltage required depends 
upon the amplitude of the input, and is adjusted during recep- 
tion to suit the particular signal being received. The tube is over- 
biased, but since the input is only weakly modulated, the varia- 
tions in amplitude can be applied to the straight portion of the 
grid-volts—plate-current characteristic, and distortionless rec- 
tification can take place. 

From the foregoing it will be seen that the output of the 
detector contains, in addition to the normal d.c. and r.f. cur- 
rents, a.f. currents of frequencies corresponding to the modu- 
lation frequencies of the original signal. The amplitudes of 
the a.f. currents, however, will vary with frequency for con- 
stant modulation depth, due to the smoothing-out process in 
the quartz crystal being less effective at low frequencies. There 
is, therefore, a very consider- 
able high note loss associated 


found to be identical with a 
single frequency wave the am- 
plitude of which is varying. 
Now with the Stenode Radi- 
ostat, the quartz crystal circuit 
has so sharp a resonance curve 
that practically none of the 
sideband frequencies are 
passed to the succeeding cir- 
cuits. Since no sidebands are 
passed, the sideband theory is 
useless in explaining how the 
recelver can reproduce speech 
and music; and it is necessary 
to use the alternative, and 


with the r.f. portion of the 
Stenode Radiostat; or, to be 
strictly accurate, there is a low 
note accentuation, for the high 
notes are not actually reduced 
in strength; the low notes are 
increased. Now if the detector 
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normal a.f. amplifier, the re- 
production would sound almost 
completely deficient in high 
notes. A special audio ampli- 
fier is used, therefore, which is 
so designed that the amplifica- 
tion at high frequencies is 


SUPERSONIC 
FREQUENCY 
OSCILLATOR 


equally correct, theory of am- 
plitude variation. There is no 
attempt to deny the existence 
of sidebands, and any such at- 
tempt would be futile in view 
of the many proofs that they have an actual physical existence. 
It is said, however, that they are unnecessary for the proper 
reproduction of the modulation frequencies. 

It was mentioned earlier in this article that if the decrement 
of a circuit is sufficiently high to allow the current through that 
circuit to follow exactly the amplitude variations of the carrier at 
the highest modulation frequencies, the reproduction will be sat- 
isfactory. It becomes necessary to inquire what happens when the 
circuit decrement is low, and the circuit will not allow the current 
to change sufficiently rapidly. Briefly, the mean amplitude of the 


Fig. 3. By means of this circuit the crystal current 
amplitude was artificially limited, thus automatically 
limiting modulation 


much greater than that at low. 
This is accomplished by the 
inclusion of what is really a 
form of high-pass filter, shown 


at F in Fig. 1) which? hago: 


filtering ratio between 5,000 cycles and the very low frequen- 
cies of about 50-1. The actual amount of compensation is 
readily adjustable by means of a 10,000-ohm variable resis- 
tance, not shown in the diagram, which is connected in series 
with the choke Ch. By this means a more or less flat overall 
fidelity curve up to 5,000 cycles is obtained. 

So far the action of the Stenode Radiostat has been explain- 
able on normal theory, and it can be seen that it consists of 
a superselective circuit of an unusual type. The use of the 


supersonic principle is necessitated (Continued on page 360) 
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for Amateur or S-W 
_ Broadcast Use 


By John B. Brennan, Jr. 


Complete constructional, assembly and wiring details for building a simple 


receiver with which to listen in on the short waves. 


One-dial tuning, a one- 


stage audio channel and the use of the new two-volt tubes are only a few of its 
outstanding features of design 


numbers of receivers suitable for listening on the 

short waves have been offered for the consideration of 

the discerning amateur. Naturally with the develop- 
ment of the art of radio broadcasting the improvements which 
were made in receivers designed for broadcast use have been 
applied with more or less success to receivers which are neces- 
sary for the reception of short-wave transmission. Paralleling 
radio history in the broadcast field we first had the single 
circuit and three-circuit single-tube receiver for use on the 
short waves. Then later with the increased activity in the 
radio-frequency amplifiers field the attempt was made to add 
r.f. amplification to the short-wave receiver. The introduction 
of the screen-grid tube with its property of producing a great 
amount of amplification without feedback through the elements 
of the tube gave added impetus to this work and during the 
past few years there have been not a few such receivers—and 
all good ones, too. 


VER since amateur radio first became known countless 


And now the cycle completes itself, ready for 
another revolution. At the present time much is 
being said about the new two-volt tubes which 
have just been announced as ready for general dis- 
tribution. These tubes, because of their econom- 
ical operation as far as plate and filament current 
drain are concerned, are receiving much attention 
from set designers, and it is not strange that 
we find them now being applied to the design of 
an efficient short-wave receiver. For the receiver 
described here one of the simplest of circuits has 
been chosen, the three-circuit regenerative circuit. 
While a more elaborate circuit involving the use 
of one or more tuned or untuned radio-frequency 
stages could have been employed, nevertheless the 
one selected lends itself admirably to the con- 
struction of a short-wave receiver which is the 
embodiment of simplicity. 


Listening in on short waves presents a different 
problem for solution than for regular broadcasting. 
In the first place, on the regular broadcast waves 
‘we are concerned primarily with obtaining a high 
order of tone quality and volume suitable for fill- 
ing a room. In short-wave reception, where the 


Pigs. 


employing the new two-volt tubes. ! t 
employing condenser feedback and one transformer-coupled audio amplifier 


receiver is to be used for listening in on code signals or for the 
reception of a telephone conversation from the transmitting 
station, intelligibility is the prime factor and not tone quality. 
Then, too, with a short-wave receiver we are not so much 
concerned with loud-speaker operation, because most likely 
a pair of phones will suffice and here tremendous volume is 
unnecessary. For these reasons instead of making the receiver 
one which consists of several stages of radio-frequency ampli- 
fication and at least two stages of audio-frequency amplifica- 
tion, as with a regular broadcast receiver, our short-wave 
receiver can be much simpler, consisting of only one tuned 
stage, the detector, and one stage of transformer-coupled audio- 
frequency amplification. The simplicity of such an arrange- 
ment is apparent. 


The Circuit 


In the receiver which is described here the circuit employed 
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This is the complete circuit diagram of the two-tube receiver 


It consists of one tuned detector stage 


stage 
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‘Above, the rear or behind- 
the-panel view of the two- 
tube short-wave receiver. 
From this photograph a 
clear idea of the placement 
of the parts can be gotten. 
Note how adjustable coup- 
ling between the secondary 
and antenna coils is obtained 


Fig. 2. In this picture wir- 
ing diagram of the short- 


wave receiver all of the 
parts are shown in the po- 
sition they occupy in the 
completed receiver. The let- 
tered parts correspond with 
those so lettered in the cir- 
cuit diagram, Fig. 1 


consists of a single tube act- 
ing as a detector in a re- 
generative circuit plus one 
stage of audio-frequency 
amplification employing a 
transformer as the coupling 


medium. In the detector SHIELD. 
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in Fig. 1 that by substituting the correct values of filament 
resistor for those shown it is quite possible to alter the circuit 
for use with either —99 tubes (three-volt tubes) or —O1A’s 
(five-volt tubes). Of course, it is natural to assume that in 
such an alteration the correct value of filament voltage will 


also be applied. In the circuit as shown the two filament resis-. 


tors, R2 and R4, have a value of 65 ohms each where the fila- 
ments are supplied from a standard six-volt storage battery. 
If two one and one-half-volt dry cells, connected in series, are 
used as the filament voltage source, then these resistors should 
have a value of only 15 ohms. Where the two-volt tubes are 
worked directly from a two-volt source no filament resistors 
are required. For —O1A tubes the resistances should be 4 
ohms, for —99’s from a six-volt source 50 ohms and for —99’s 
from a 4%-volt source 25 ohms. Since all these tubes have 
standard bases, they can very readily be substituted, one for 
the other, the only change in the circuit being in the matter of 
the correct resistor to be used for the particular type of tube 
being employed. 


Assembly Details 


Before any attempt is made to go ahead with the construc- 
tion of the receiver or any part of it is well to look over the 
Parts List accompanying and obtain all the parts necessary to 
the set’s construction. Then you will not be interrupted during 
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circuit tuning is obtained by 
a variable condenser which 
is shunted across the secon- 
dary coil of the three-coil 
unit. Coupling of the an- 
tenna is obtained by means 
of a coil which is movable in its physical relation to the grid or 
secondary coil; regeneration is obtained by means of a fixed 
tickler, fixed in relation to the secondary coil and regeneration 
control being obtained by means of the variable regeneration 
condenser. The output of the detector is fed to a succeeding 
tube functioning as an audio-frequency amplifier, coupling 
between this tube and the detector being obtained by means 
of the audio transformer. The phones are connected in the out- 
put or plate circuit of the audio amplifier tube. 

Employment of such a circuit lends itself nicely to con- 
struction, since only two main controls are necessary on the 
panel, one for tuning the detector secondary circuit and the 
other for varying regeneration. The several photographs 
which accompany illustrate quite well the neatness of the 
panel appearance. 


Tubes 


Although intended primarily for use with the new two-volt 
tubes, it is easy to see from an inspection of the circuit diagram 
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the assembling of the receiver because of the lack of necessary 
pieces of equipment with which to complete the job. 

After all the parts as listed have been carefully obtained, 
carefully study the circuit diagram and observe also from the 
several photographs and the pictorial wiring diagram the place- 
ment of the various pieces of apparatus. By noting just how 
each part is to be mounted the assembly work can be simpli- 
fied greatly. 

The parts actually employed in the construction of this two- 
tube short-wave receiver are listed as follows: 


Parts List 
Ci—Hammarlund MLW-125_ short-wave-midline condenser, 
125 mmf. 
Hammarlund SDW-1 drum dial. 
C2—Hammarlund MC-23 midget condenser, 100 mmf. 
C3—Hammarlund EC-80 equalizer condenser, range 20-100 


mmf. 
Hammarlund SDWK knob. 
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Hammarlund RFC-85 radio- 


frequency choke, 85 milli- DETAIL OF 
COIL MOUNTING 


henries. 

Hammarlund LWT-4 short- 
wave coil set consisting of 
LWT-B base with adjust- 
able primary, and one each 
LWT-20, LWT-30, LWT- 
40 and LWT-80 coils to 
cover from 15 to 110 
meters. 

T—Hammarlund HL-15 
audio transformer, 4 to 1 
ratio. 

Bakelite panel, 7” x 12” x 6”. 

Plywood baseboard 1114” x 
10% x de": 

Aluminum. condenser shield 

mee ei x 1/32”, 

Cushion sockets, 4-prong. 

Ri—Grid leak, 3 megohms. 

R2, R4—Filament resistors, 
65 ohms* ; 

R3—Resistor, 100,000 ohms. 

Filament switch. 

Fahnestock clips. 

- C4—Milica fixed condenser, .001 mfd. 

34” x No. 6 R.H. wood screws. 

7%” x No. 6 R.H. wood screws. 

1” x No. 6 oval-head wood screws 

15 ft. hook-up wire. 

3 fit. rosin-core solder. 

Grid leak mounting and clips. 

*For 6-volt storage battery operation. If two 1% volt. dry 
cells (total 3 volts) are used, resistances should be 15 ohms. 
If a single 2-volt cell of a storage battery is used, no resistances 
are required. 


TICKLER ~_ 
WINDING 
3 TURNS 


Accessories 


One 6-volt storage battery, or 1 2-volt storage battery, or 2 
1%-volt dry cells. 

Two 45-volt “B” batteries, small size. 

One 4%4-volt “C” battery. 

Two —30 tubes. 

One pair headphones. 


Here’s another view of the receiver 
which illustrates the simplicity of design 
and general neatness of layout employed. 
One of the features of this construction 
is the use of extra sturdy condensers, 
illustrated at the right employing plates 
which are twice the normal plate thick- 
ness and double-spaced from its neighbor 


~ SECONDARY 
~~ WINDING 


Fig. 4. This drawing gives you an idea of how 
the coils employed in the receiver are wound | 
and assembled. Complete winding details for 
the four-coil units employed are given in the 
table contained in this article Bye 
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Fig. 3. The panel of the receiver should be 
laid out and drilled in accordance with the 
panel drilling template shown below. In 
transferring the position of the holes onto 
the panel it is absolutely necessary that 
extreme care be exercised 
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7 PRIMARY 
WINDING 
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Once all the parts are obtained, see that all bolts, nuts and 
contacts of the individual pieces of equipment are tight -before 
the actual business of assembly is begun. You will save much 
time py checking these contact points before assembly than 
after, since it is much more difficult and bothersome to try to 
tighten screws once the assembly is completed. 

Now, take the piece of panel material and in accordance 
with the layout given in Fig. 3 mark off the position of all the 
holes for mounting the panel apparatus. The large rectangular 
hole for the window of the drum dial is cut in the panel by 
drilling a series of small holes along the inside of the border- 
line of this window, each hole being drilled as close to the one 
before it as possible. By tapping lightly with a hammer the 
centerpiece can be removed and the rough edges of the hole 
smoothed off by filing. 

After all the holes have been drilled in the main panel it 
may be fastened by means of round-head wood screws to the 
baseboard. Then the panel apparatus, such as the drum dial, 
switch and regeneration condenser may be mounted in place. 

Now, carefully observing the several photographs, take the 
balance of the apparatus and temporarily place it in position. 
In this move it may be necessary to shift the pieces of equip- 
ment around a bit so as to obtain the correct positions. Once 
you are certain that everything is correctly placed they may be 
fastened permanently to the baseboard by means of wood 
screws. 


Wiring 


Wiring a receiver is looked upon often as a rather disa- 
greeable job and the sooner done the better. As a matter of 
fact, wiring of a receiver need not be such a boresome job at 
all, especially if the idea is borne in mind that probably the 
success or failure of the operation of the receiver may depend 
upon the nicety with which the wiring is accomplished. From 
the photographs it will be seen that point-to-point wiring is 
employed. That is, no fancy unnecessary bends of the wire 
are indulged in. Thus, the job is simplified and speeded up. 
All connections are 
soldered. Those who 
desire may follow the 
Senemathcs Clr Cua 
shown in Fig. 2, which 
gives the actual picture 
layout of the receiver 
and shows all of the 
connections as they ap- 
pear in the finished re- 
ceiver. The wire used 
and described here is 
Corwico. stranded 
braidite; a ‘tinned 
stranded wire with a 
braided cloth insula- 
tion. 

(Cont’d on page 367) 
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As the round cell is 
used, the active surface 
gradually decreases, as 
indicated by the circles 
1, 2, and so on. The 
flat type cell which is 
used to obtain more ca- 
pacity in a given space 
and, secondly, because 
with this arrangement 
of the elements the ac- 
tive surface remains 
large during the entire 
life of the cell 


has eliminated the use of “B” and “C” batteries for 

plate and grid voltage supply in such receivers, the 

“B” battery still reigns supreme for many other radio 
uses. The development of automobile and motorboat radio has 
created a field in which batteries provide the one and only 
simple, convenient and economical source of plate and grid 
voltage. The batteries can be installed in any accessible loca- 
tion, mounted in any position and, once installed, require no 
attention until it becomes necessary 
to renew them. Similarly the “B” 
battery is practically an ideal source 
of plate voltage for. farm radio re- 
ceivers using the new dry-cell tubes, 
for portable receivers installed on 
boats, etc. The “B” battery is now 
being widely used for airplane re- 
ceiver operation where absolutely 
trustworthy operation is essential. 
Another field, by no means negligible, 
where the “B” battery still plays an 
important part is in the laboratories 
of all the radio companies, in tube 
laboratories and in the lab of the 
experimenter and serviceman. Prac- 
tically all the readers of Rap1io News 
are interested in one or more of the 
fields and the following notes on the 
characteristics and uses of “B” bat- 
teries may, we hope, therefore be not 
only interesting but useful. 

The “B” battery consists of a large number of cells all con- 
nected in series. Each cell consists of two elements: zinc 
which forms the negative terminal, carbon which forms the 
positive terminal and an electrolyte which is usually a paste 
made of ammonium chloride (NH,C1) and manganese dioxide 
(Mn0:). In operation the ammonium chloride combines with 
the zinc to produce zinc chloride, liberating the positively 
charged hydrogen which then gives up its charge and combines 
with the oxygen of the MnO, to produce water. If the man- 
ganese dioxode was not present in 


A es cin the modern a.c.-operated broadcast receiver 


grid voltage. 


@ The development of automobile 
and motorboat radio has created 
a field in which batteries provide 
the one and only simple, convenient 
and economical source of plate and 


q Similarly the B battery is prace 
tically an ideal source of plate volt- 
age for farm radio receiver using 
the new dry-cell tubes. 
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Sous EK acts Abou 


Ordinarily we do not greatly concern 
or whether any particular care should 
In this article the author attempts to set 
facts which, if known about B batteries, 
- ing their useful life. The chemical 


range,’ milliampere-hour capacity, shelf- 
look for trouble” are only a few 


By James 


Author of “How to Judge Tubes,” 


“The How and Why of Anew 


Plate Circuit 


as manganese dioxide is present in the mixture the free hydro- 
gen will continually be converted to water (HO) and polari- 
zation is thereby prevented. 

It will be appreciated from the preceding data that the use- 
ful life of a battery depends largely upon the amount of man- 
ganese dioxide contained in the mixture. 
fore, if a good battery is to be made, that the manganese 
dioxide be as pure as possible. This compound as it comes 
from the mine may have a purity of anywhere from about 70 
per cent. up to about 90 per cent. 
The impurities are frequently re- 
ferred to as “gang.” A reputable 


manufacturer will of course always. 


buy the purest ore he can obtain. 
The “‘gang”’ in the ore simply takes up 
space in the battery and thereby de- 


The manganese ore as it comes from 
the mine can be purified by means of 
“concentrators,” but this is an ex- 
pensive process and the increased 
battery life obtained is not suf- 


centrating the ore. 

In connection with the problem of 
battery life as it is affected by the 
manufacturing processes a few words 
on the Eveready layerbuilt construc- 
tion are necessary. First let us con- 


Fig. 1 does not pretend to be an accu- 
rate representation of the cell, but it is satisfactory for our pur- 
pose. When the battery is new and plenty of manganese dioxide is 
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It is essential, there- - 


tracts from the life of the battery. — 


ficient to warrant the cost of con- — 


sider the case of the round cell, Fig. 1. 


therefore available, the active surface is quite close to the zine and — 


the area of the active surfaceislarge. As the battery is used, how- 


ever, the manganese dioxide near the zinc is used up and the ac- — 


tive surface (represented by the point where manganese dioxide 


is still available) therefore recedes to the position indicated 


by circle (1). Further use causes the active surface to recede 
to circle (2), then circle (3) and so on. Since each of these 
circles is smaller than the preceding 


the electrolyte the hydrogen would 
simply collect around one of the ele- 
ments and finally insulate it from the 
electrolyte—the battery would then 


772 
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cease to operate. Such a condition 
is technically known as polarization 
and the manganese dioxide which 
prevents polarization is sometimes 
called the depolarizer. But so long 


LARGE SIZE LAYERBILT 


NOTE:~ FIGURES BASED ON 2 TO 4HRS.USE PER DAY AND UPON 
34 VOLTS AS THE END VOLTAGE OF A 45 VOLT BATTERY. 


| 


| smaller. This decrease in active area 
ane produces a rapid decrease in life. In — 
[4100 | 61010 | ‘the case of the layerbuilt battery we 
have the arrangement shown in Fig. 
2. Here we have the same operating 
conditions. When the cell is new 


4 one, the area of active surface is also ~ 


MILLIAMPERE-HOUR USEFUL RANGE 
TYPE N° KIND OF BATTERY IN 
CAPACITY MILLIAMPERES 


MEDIUM SIZE ROUND CELL 
MEDIUM SIZE LAYERBILT 
LARGE SIZE ROUND CELL 


the active surface is close to the — 


zinc, then recedes to line (1), then 


be) 
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ourselves as to what's inside a B battery 
be siven batteries during their useful life. 
down in plain, every-day language the 
will aid in conserving and _ lengthen- 
composition of batteries, their “useful 
depreciation and some hints on “how to 
of the subjects dealt with here 


“Martin 


“What Is a Good Loud Speaker?,” 
Amplifier’ and “Shall We Use Grid or 
Detectors?” 


line (2), etc., but the active surface is practically the same 
for line (3), for example, as when the battery was new. In 
the case of the layerbuilt, therefore, the active surface decreases 
but slightly with life and this is one of the major, but not gen- 
erally realized, reasons why the layerbuilt has a longer life. 
Another reason for the longer life of this type of battery is 
that when round cells are placed in a case there is an unavoid- 
able space left between each cell, whereas in the layerbuilt 
close packing is possible, which means that more space is 
available for active material. 

Now let us examine the factors 


Fig. 4 shows the mil- 
liampere hour capaci- 
ties of the “PL” No. 
5728 at various resis- 
tances with a service 
of one-half second on, 
one-half second off 
for a period of four 
hours per day 


"PL" NO.5728 | 


ILLIAMPERE HOUR CAPACITY = 
N INTERMITTENT DISCHARGES |_| 


MILLIAMPERE HOURS 


DISCHARGE PERIODS 
3 SEC.ON - 3 SEC. OFF 


3000 } 5000} 
|OHMS, RESISTANCE PER BATTERY 
400 200100 60 40 30 25 20 
MILLIAMPERES CURRENT 


FIG. 4. 


assumed, the life of the battery is increased. In this connec- 
tion the figures in Table 2 show the milliampere-hour capacity 
of these batteries for limiting voltages of 34, 30 and 24 volts. 
It will be noted that the capacity is increased by 25 per cent. 
for a 30-volt limit and 50 per cent. for a 24-volt limit. 

The figures of Table 1 marked “useful range” are especially 
important in deciding what battery to use in operating a 
particular receiver. If, for example, 
the total plate current is quite low, 


that affect the life of batteries in oper- 
ation. The rating of “B” batteries is 
given terms of milliampere-hours. 
This means, for example, that, if a 
battery is rated at 5000 milliampere- 
hours, it would supply a load of 10 
milliamperes for 5000 divided by 10 
or 500 hours. Now the milliampere- 
hour capacity of a battery depends 
largely upon the load drawn from it. 
If we plot for any battery a curve 
showing the relation between the 
milliampere-hour capacity actually 
obtained and the current drawn from 
the battery we obtain a curve like 
that shown in Fig. 3. Here we note 
that at either very low currents or at 
very high currents the actual milli- 
ampere-hour capacity obtained from 
the battery is lower than at an inter- 
mediate value of current. Over a 
certain range the curve is quite flat and maximum capacity is 
obtained—this portion of the curve has been marked ‘useful 
range.” Since “B” batteries are not usually subjected to con- 
stant use, that is, they are used but a few hours a day, the 
ratings are based on a certain number of hours’ daily use. For 
example, the figures given in Table 1 show the milliampere-hour 
capacity of certain Eveready “B” batteries and the range of 
useful current which corresponds to the “useful range” portion 
of the curve of Fig. 3. The figures 


serviceman, 


@ The B battery 
widely used for airplane receiver 
operation where absolutely trust- 
worthy operation is essential. 


@ Another field, by no means neg- 
ligible, where the B battery still 
plays an important part is in the 
laboratories of all the radio com- 
panies, in tube laboratories and in 
the lab of the experimenter and 


say 6 ma., then the proper battery is 
the medium size round cell; if the 
drain is 20 milliamperes, then a large 
layerbuilt battery should be used. 
For intermediate current drains one 
of the other sizes would be satisfac- 
tory. 

Many users of batteries prefer to 
think of battery life in terms of the 
number of months’ service one can 
expect. We have therefore prepared 
the figures of Table 3 which show 
the number of hours, days or months 
service one can expect from the va- 
rious types of batteries at various 
current drains. The figures given in 
Table 3 are all based on 2 hours’ 
use per day. This data and that 
given in the preceding parts of this 


is now being 


article apply especially to Eveready 
batteries. It will, of course, not 
apply to batteries made by other manufacturers. 

The Burgess Battery Company has developed a number of 
batteries for special service where it was felt that the standard 
types of batteries could not conveniently be used. Photo-cells, 
for example, require high voltage but very low current, and 
a “B” battery giving high voltage but light in weight can be 
used to advantage where weight is a factor, as, for example, 
airplane receivers, or portable transmitters and receivers. The 
PL 5728 is a 108-volt battery, tall. 


of Table 1 are based on a daily use 
of from 2 to 4 hours and the useful 
life is assumed to have ended when 


WD idet= 
ap tas 


MILLIAMPERE-HOUR LIFE FOR END VOLTAGE PER 45 VOLT 
BANK OF 


narrow, measuring 1534 inches high 
by 338 inches by 256 inches. The 
PL 4968 is not quite as high but is 


the voltage of a 45-volt “B” battery os somewhat thicker—rated at 144 v. 
reaches 34 volts. Actually the limit The curves of Fig. 4 and Fig. 5 
of 34 volts is quite flexible, since in show the hours of service obtained 
Many circuits the battery may be [| 4ee | 10000 | 12500 | 15000. || from these two batteries at various 


used down to 30 volts per 45-volt 
bank. Of course, if a 30-volt limit is 


NOTE:-FIGURES BASED ON 2 TO 4 HRS. USE PER DAY. 


current drains. The data given on’ 
(Continued on page 379) 


Doubling in brass is as nothing compared with an announcer’s 

effort to cajole honeyed words from a precocious child. Little 

Betty Blatherskite may be a great boop-boop-a-doop artiste in 

her home town, but in the studio she holds her breath and looks 
askance at life in general 


F your eyes are watching the scene in the radio studio you 
will see a tall, substantially built woman and a short 
chunky man standing at the microphone. 

From the speaker in the radio reception room from 
which you are watching you hear impassioned dialog. 

She loves him dearly. He loves her sincerely. If you close 
your eyes you can picture the ideal lovers plighting the well- 
known troth under the apple tree. It is better to keep your 
eyes closed if you wish to enjoy the play being broadcast. The 
dialog is planned for the setting your imagination will create. 
No thought is given to the physical appearances of the prin- 
cipals in the radio play and the fact that an old melodrama is 
being enacted in an ultra modern room doesn’t make any dif- 
ference. The persons to whom it is designed to appeal com- 
prise that large and scattered group referred to as “the in- 
visible audience.” They hear the romantic words and phrases 
and their imaginations complete the picture. 

Before the love scene which climaxes the radio play goes on 
the air, other actors in the production have painted the scenery, 
costumed the players and set the time of the play. Not with 
brushes and grease paint but with appropriate combinations of 
vowels and consonants, occasionally aided by musical notes. 
If the radio play is well done these sounds, though actually 
appealing to but one sense, will create in the mind of the lis- 
tener an image of the actors and have him smell the apple 
blossoms in the orchard on the Old Homestead. 

The dramatic type of radio production, whether it be a 
cleverly written sketch which delicately suggests the use of a 
certain brand of toothpaste, or whether it be a condensed ver- 
sion of one of the world’s greatest plays, has become one of the 
most popular forms of broadcasting entertainment. The Na- 
tional Broadcasting Company presents twenty-five or more dra- 
matic programs each week. 

Dramatic sketches on the air are not new. A number of 
Shakespearian dramas were broadcast seven years ago—a long 
time in radio history. Plays have been a regular part of the 
program fare since that time but it is only in the past twelve 
months that dramatic programs have begun to rival jazz bands 
and concert ensembles in listener interest on the big networks. 

New material for broadcast drama is very much in demand 
and very hard to get. Though would-be radio writers almost 
stand in line to submit their manuscripts, only a small percent- 
age of the material submitted meets the first requirements of 
the air. Even skilled writers of plays and vaudeville sketches 
fail miserably when they attempt to write for the air. The 
fact that not even a “how” book has been written on radio 
writing is ample evidence. that no one is quite sure how it is 
done except the successful radio writers and they are too busy 
to conduct classes. 

Radio listeners are largely responsible for this trend toward 


‘ 


A radio script, ending within a 
or half-hour, is an achievement 
writing and acting to production. 
original program idea and the 

described i in 


The half-way mark—and the actors are knee-deep in verbiage. 

Such is the fluttering fate of the author’s brain children— 

typewriter to waste-basket—and another characteristic angle 
of show business on the air 


the dramatic on the air. Their demands for something dif- 
ferent in the method of program presentation grew so insistent — 
that the program makers turned to dialog and the principles of 
dramatic craftsmanship to meet the demand. Dialog and plot 
first were used on what are known as “sustaining” programs— 
the programs planned and paid for by the broadcasters them- 
selves. Then the program sponsor—the big-hearted business 
man who is willing to finance a period of entertainment in re- 
turn for the privilege of telling the family circle that his prod- 
uct is worth their attention—noticed the success of this new 
trick in attracting favorable comment and demanded that his 
programs be made dramatic. The result was that at the pres- — 
ent time dramatic radio productions are being used to exploit 
department stores, yeast, tire gauges, medical supplies, tooth — 
paste, gasoline, a railroad, shoes, fish, cigars and several dozen | 
other well-advertised products. 

This sudden interest in dramatic methods on the part of 
the program sponsors has given the program makers some real _ 
problems. While a presentation advertising a railroad suggests 
a dramatic sketch involving travel, it is another thing to con- 
struct thrillers about tooth paste. And when a manufacturer 
of bathroom paper naively requested ideas for a series of 
radio programs and evinced a’ willingness to advertise his 
product over a national network, the program makers cea: 
admitted they were licked. 

Having established a reason for this theater of the air, we 
will return to the studio where we left the little rosebud and 
the strong and handsome one concentrating one of life’s he 
est moments into mere words. 

This concentration of great moments into few words is the 
whole trick of producing a radio play. Shakespeare had it, ee 
according to the radio people and they point to him as one | yf 4 
the world’s greatest writers of radio dramas. = 

They remind you that the Bard worked under many of ‘the 
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second or two of its scheduled hour 
combining a score of techniques from 
The painstaking steps between the 
broadcast product are interestingly 
this article 


handicaps that radio producers must overcome. The theater of 
his time had little scenery, unconvincing costumes and no spe- 
cial lighting effects. Women’s roles often were played by boys. 
Thus Shakespeare developed the ability to make his characters 
speak lines that left no doubt in the mind of the audience as to 
where the action was taking place, in what period the play was 
set and what costumes would have been worn if there were 
costumes. 

Our hero and heroine—if they have had any experience at 
all in broadcasting, which they must have had or they wouldn’t 
be playing leading parts—are fully conscious of these handi- 
caps. Therefore their technique is to extract every possible bit 
of meaning out of the lines given them to read. Actresses in 


Some consider that the striking of musical chimes to introduce 
station call letters is a “Belasco touch’ in broadcasting 


radio dramas sometimes reach emotional heights seldom if 
ever achieved behind the footlights and tears stream as readily 
at rehearsals as during the actual production. 

Broadcast drama comes from two sources. Either an adapta- 
tion of a stage play or a novel is made, or original material is 
used. In event the sketch produced is an original idea devel- 
oped from radio it. must go through many hands before it 
reaches the radio listeners—if.it ever does. 

A writer submits a script to the National Broadcasting Com- 
pany. The script goes first to a reading committee composed 
of experts on radio drama. One member of the committee is 
Burke Boyce, manager of the continuity department. 

If the script has possibilities it is next read and discussed 
by the Program Board, a group composed of executive heads 
of the program department. If a majority of the board mem- 
bers approve of the script an audition is set. The script is 
turned over to a production man who casts it, rehearses it and 
then presents an episode for the Program Board to pass upon. 
If the radio play, in its finished form, still is pleasing, a date is 


set and it is put on the air. 


_ Often changes are made between the time of the audition and 
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in Broadcasting 


By P. H. W. Dixon 


Illustrations by G. Ricca 


the air premiere. Actors may be changed and the writer may 
be called in to make changes in certain scenes. Then, when all 
corrections apparently necessary have been made, the play is 
offered to the radio audience. A close watch is kept on letters 
from listeners and on comments of newspaper critics to deter- 
mine how the show is being received by the radio audience. 
After a few weeks, if the new program is satisfactory, it be- 
comes a part of the vast and intricate pattern of broadcast en- 
tertainment and is continued until its interest-creating possi- 
bilities are exhausted. 

Here is what happens when a play known to be well written 
and with a successful record in the theater, is selected for 
broadcasting: 


A radio director, responsible for the production of at least 
one radio drama a week, looks over a list of famous plays 
available for broadcasting. Selecting one, he sends it to a 
young writer skilled in adapting the work of others to the limi- 
tations of radio. 


This adapter first reads the play and then rewrites it, sub- 
stituting new speeches for stage business and eliminating such 
speeches as would not be readily understood unless accom- 
panied by appropriate gestures. Other lines and scenes are 
pruned out until the play fits into the hour or half hour of time 
allotted it on the broadcasting schedule. Despite this surgery, 
the play goes back to the director in clearly understandable 
form. ‘The adapter—usually called a continuity writer—has 
condensed the play to the required reading time, has written in 
sound effects and has presented the really important scenes 
without mangling the previous work of the original author. 

The play that cannot be condensed to an hour of dialog 
doesn’t exist—‘Strange Interludé’—included—according to 
these adapters. Many plays can be (Continued on page 362) 
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“Hope springs eternal .. .” Whether the line of would-be 

radio writers will be lengthened or shortened when the first 

“how to write for radio” treatise is published is entirely prob- 

lematical, but it is quite evident today that only a few authors 
are technically qualified 
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The modulated oscillator set up to test a manufactured receiver. 


HEN the need arose in the laboratory of Rapio 

News for a ready method of testing receivers both as 

to their radio-frequency sensitivity and selectivity, as 

well as their audio frequency response, it was de- 
cided after considerable confabulation to design a modulated 
oscillator suited to our purpose. As we sought, not precise 
measurement, but rather a hasty method of determination 
prior to the actual running of curves on apparatus, the follow- 
ing design evolved. However, as it was to be a permanent 
adjunct to our laboratory, the best quality of apparatus was 
used. 

Looking at the wiring diagram it will be noticed that we 
have a radio frequency oscillator of conventional design, 
modulated by the Heissing system, the audio tone being fur- 
nished by an oscillator of rather unusual feature. Any audio 
tone from sixteen cycles to eight thousand cycles may be 
produced at will, with a clear, pure tone that sounds very 
much like a pipe organ. The system is in reality a small 
transmitter, with speech amplifier equipment and a source of 
audible tone. 

For the actual construction, a soft wood base board should 
be procured, and thoroughly dried. A coat of stain and two 
coats of clear varnish will both improve the appearance and 
protect the wood from moisture. A small 
drawing board is ideal for the purpose, if 
one cares to go to that expense. The size is 
9 x 14 inches. 

The actual parts of the electrical circuit 
were chosen, first, for their utility, and, 
secondly, because they are all easy to ob- 
tain. The coil for the audio oscillator is 
the secondary circuit of a Silver-Marshall 
push-pull input transformer number 257. 
This gave the necessary split inductance for 
the oscillator stage. The coupling device 
into the amplifier stage is S.-M. 256, hooked 


just know how. 


It’s easy to get Hongkong if you 
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How to Build a 


Modulated 
Oscillator 


The operator is adjusting the “tone-control condenser” 


up as an auto-transformer. The “constant current choke’ is 
also an S.-M., but substitution may be made here of another 
kind of choke, provided the inductance is at least 30 henries. 
The coil of the radio-frequency oscillator is an S.-M. No. 131-Y. 
The National Type DX tuning condenser was chosen because 
it is supplied with feet for base board mounting, and also has 
a vernier dial that fastens to the condenser shaft directly, 
thus obviating the necessity for any type of panel. The rest 
of the parts may be any that the experimenter has handy, 
provided their electrical characteristics are suitable. 

The actual layout of the parts as used is clearly shown in 
the photograph in the upper right hand corner of the page. 
The clips for the battery connections, eight in number, are 
equispaced along the rear edge of the base board. They are 
held by 34 No. 6 wood screws sunk into the board, with a solder 
lug under the head of each screw. The sockets for VT1 and 
VT4 are lined up two inches from the back edge, and one 
inch from each end. The other two sockets are grouped together 
in the center of the board in line with the end ones. A grid 
leak mounting is placed on the extreme right hand end of 
the base board, and an amperite mounting between the first 
two sockets. Room will be found between the last two 
sockets to mount the constant current choke with a grid leak 
mounting directly in front of it. The con- 
denser C4 should be placed beside the grid 
leak mounting. 

The tuning condenser for the radio fre- 
peo E GT quency oscillator is in the extreme “south- 
x AND X east” corner, with the coil directly behind 

it. Between the coil and the socket space 
will be found for the r.f. choke. The two 
condensers C2 and C3 are screwed in place 
along the extreme right hand end of the 
board. With the two transformers placed as 
shown, and the clips for the tone control on 
the front, all parts will have been mounted 


CONNECT 


Try this one on 


VA 


a v= 
Sed 

ae ead 
i ey, 


4, rd A a a oe 
40% ene pat ” 
Q LS « ’ 4 


‘gua. Dail ele Sale ees 
For Ocroser, 1930 


Where precision measurements are un- 
necessary, this modulated oscillator will 
make all required tests on a receiver, 
both for sensitivity of the radio-frequency 
end and for fidelity of tone of the audio 
channel. The system also lends itself to 
numerous interesting experiments 


By George E. Fleming 


denser are to be noted in the schematic wiring diagram. 
oscillators are self-biased by the 10,000-ohm grid leaks 


so that they are in very good position for ease of wiring. 
The tone control condenser is not mounted on the base board. 
Details of this part of the equipment will be given in full 
later. 

The wiring is straightaway work that, with one or two 
exceptions, requires no particular comment. The connections 
to the audio units, however, are tricky, and must be carefully 
done. The point marked 3 on the first unit connects to the 
plate of the oscillator tube, and “C” goes to B plus. Point 
4 goes to the tone control condenser. - Wire together the two 
points numbered “2” on the two units. Numbers 3 and 4 
go to the grids of the amplifier tubes, and to the “C” 
battery respectively. Note here that VT1 and VT2 are in 
parallel. 

The Silver-Marshall 131Y coil is designed to fit a regular 
five-prong socket and all the wiring necessary is done to the 
socket. The “G” of the socket goes directly to the grid con- 
nection on the socket for the radio frequency oscillator. Con- 
necting the two filament connections on the coil socket together 
establishes the center tap point, and should be connected to 
the negative filament through the leak-condenser combination 
R3 and C4. 

_ With all connections made, the oscillator is ready for test- 
ing. Place the tubes in the sockets, and wire up the batteries. 
Only 45 volts of battery are necessary in the “B” circuit. 
The “A” battery voltage will be determined by the tubes 
used. The tubes may be —12A’s or —O1A’s, or, if available, you 
_may use the new dry battery tubes designated as 230’s. These 
latter were used very successfully in the laboratory model. 

With the tubes in place, and the batteries connected, the 
oscillator should be ready to work. The condenser C3 and the 
resistance R4 form a dummy antenna circuit. Connect the 
antenna and ground connections of the receiver under test to 


The unusual connections of the audio units and the tone-control con- 
The two 
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C+ | ANT, GND. 


4 x 


TO TUNING 
CONDENSER 


Top view of the oscillator The 
designations shown conform to 
the parts listed in the text 


Close-up of the radio-frequency 

end. Similar layout to the one 

shown should be used for ease 

of wiring, and maintaining short 
leads throughout 


Re- 


A word of caution here. 
move the actual antenna from the receiver before making this 
connection, for the oscillator is in reality a small transmitter, 
and if connected to an outside antenna, it will broadcast to all 
and sundry for a radius of about ten miles. 

Now we are all ready to work with the exception of the 


this dummy antenna circuit. 


tone control condenser. For a test, simply place a .05 mfd. 
condenser across the two leads of the oscillator brought out 
for that purpose. This will give one note of about 3000 
cycles. 

Place the tuning condenser of the oscillator on 50 and tune 
in the signal on the receiver. The audio note should come 
through clear and pure in the loud speaker connected to the 
receiver. 

Now for the tone control condenser. In the laboratory we 
have a General Radio Decade condenser box that we use. The 
range of this box is-from .01 to 1 mfd. in twenty steps. 
This, of course, is rather an expensive method, and just as 
good results will be obtained by getting several .01 condensers 
and connecting them to a fan switch (Continued on page 363) 
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At the left, Don Mix shown in his quarters aboard the 
Bowdoin, operating station WNP 


IGHTEEN years after he first saw the light of this world, Donald H. Mix 
sat in the living-room of C. D. Tuska in Hartford, Conn., and waited all 
afternoon for Mr. Tuska, who was to sell him a small 22%-volt “B” 
battery. 

When Mr. Tuska finally did arrive, Don found that he had an insufficient amount 
of money to pay for this small battery. He told Mr. Tuska of his plans—just 
some new ideas he had in mind on radio reception and transmission. He pointed 
out to him the benefits that would come from his experiments. Don got the 
battery. 

Although he first became interested in radio in 1915 through reading some elec- 
trical magazines, loaned to him by a friend, and had been operating his own spark 
transmitter under the call of 1TS for nearly a year, in 1919, this small battery 
started his actual radio work. 

Most radio experimenters adopt one pet field into which they pour most of their 
work. Some delight in working out different antenna systems for transmission. 

. Others have a propensity for building receivers. Everyone has his little pet topic 
on which he can discourse to his heart’s content. Don Mix took to batteries and 
their usefulness in radio transmission and reception. Mr. Tuska’s battery so 
delighted him that. he spent hours in just looking at it and building imaginary 
transmitters and receivers and operating them. His dreams came true. 

He had a spectacular rise to a position where he is now considered one of the 
leading authorities on battery-operated radio equipment. 

Mix was born in Bristol, Connecticut, in 1901, and passed through the normal 
stages of boyhood with a penchant for mechanical things. He spent the first 
four years of his radio “life” in building simple crystal receivers. His first spark 
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oA Kapio Pioneer 
Extraordinary 


On the opposite page is a 
view of the Bowdoin frozen 
in for the winter in the 
Arctic wastes, 1923 - 1924. 
Immediately below is an in- 
teresting picture of the 
Bowdoin’s famous radio op- 
erator 


Immediately at the left Don 
Mix is shown examining an 
experimental receiver in a 
corner of the Burgess radio 
laboratory 


The small picture below 
shows a portable dry bat- 
tery operated transmitter 
for short-wave work, It is 
interesting to note that the 
recent Byrd Antarctic Ex- 
pedition carried with it six 
similar to the one shown 
here 


In looking around for a personality which exemplifies the 
true pioneer spirit and one which is tied up undeniably with 
uses of batteries in radio, Donald Mix, W9AT, stands head 
and shoulders above everyone else. He it was who was 
chosen for a radio berth on one of MacMillan’s exploration 
trips to the North Pole, where reliance on battery-operated 
transmitters and receivers was one of great moment. Mix’s 
career is unusual, not because of any one or several outstand- 
ing achievements, but because to him was given the oppor- 
tunity to do those things which any live radio amateur 
dreams of some day accomplishing 


transmitter was no “world-beater.” It grew up in stages until 


t his first radio position. Mr. Tuska was never sorry that he 
it became one of the best in Connecticut. Amateurs “who 


practically presented Don with a battery. 


can think way back to the “old” spark days can remember 
the smooth and powerful tone of 1TS. Mix still retains this 
call, although it has been enlarged to W1TS by our own 
Federal Radio Commission. 

In 1920 he started to devote his business hours in radio 
work for the C. D. Tuska Company in Hartford. His first “B” 
battery had made a friend for him and aided him in obtaining 


Donald continued to grow up. His ideas grew with him, old 
ones were forgotten and new ones entered his mind. He had 
to keep up with the ever-changing trend of radio receiver and 
transmitter design. But the battery stuck with him. Every- 
thing else changed, spark transmitters gave way to tube out- 
fits, transformers gave way to generators. 

Don had foresight. He reasoned (Continued on page 375) 
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Fig. 2. At the left and 
right, respectively, are 
shown the top and front 
views of the short-wave 
radio-frequency amplifier 
section of the complete 
receiver. The large dial 
is the main tuning con- 
trol for the unit, while 
the large knob is for an- 
tenna coupling and the 
smaller knob for trim- 
ming 


Practical Design and Constructional 


arshall S-\W Push-Pan 


In this second and final installment on the constructional details of the 
receiver built by Mr. Marshall, and selected officially by the United States 
Navy for their ultra-short-wave reception work, is given the necessary data 
for the winding and preparation of the various coils used, together with the 
layout and placement of the parts employed in the receiver’s construction. 
Providing the illustrations are studied carefully and the directions for build- 
ing strictly adhered to, the duplication of this receiver is not a difficult job 


By Thomas A. Marshall 


N the July issue of Rapio News a general description 

of the Marshall push-pull receiver was published. For 

those interested in one of the newest and most efficient 

types of short wave receivers, an article is published 

herewith which gives a complete outline of dimensions and 
practical information. 

The receiver itself is built in an aluminum cabinet having 
dimensions as follows: 


Bottom “ahd -tépepancls ers ae 333% x 9% 
Back: panelssuce sie ieee are 3334 x 10% 
Front: pane) sane eee eee 33 “x Oy 
Ends sand =partitions \ 37.0) carn ee 95-16 x 10% 


_ Accompanying photographs show arrangements of the :top 
panel and the sub-panel shielding. These panels are cut 
from 3-16-inch aluminum or duralum. The latter material is 
easier to handle, and gives better shielding. However, 
aluminum is satisfactory. The reason for using heavy alumi- 
num is to give perfect mechanical construction, making all 
parts as rigid as possible, thus reducing microphonic noise 
and vibration to an absolute minimum. The builder should 
keep in mind that in order to obtain satisfactory results it is 
Fig. 1. The Card necessary to shield short-wave receivers. Practically all types 
tee cs "are shielded with thin aluminum. Very few of these re- 
apes eS * pee nee care ceivers are free from microphonic noise, and variation of re- 
ing circuits of the ception of a pure CW signal due to poor mechanical con- 


CUT BUS HERE receiver are split, struction. For this reason, the builder might just as well 
SS as shown at the doa real job in shielding, resulting in perfect reception on all 
left, so as to ob- —_ frequencies. 
7 yw 


tain two tuning ‘There are a number of refinements incorporated in the de- 
ROTOR EC ATES Medals sections sign of the receiver which should be retained by the builder. — 
Some of these features are: control of the detector grid bias 
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Data on the 


ceiver 


Part Two 


by use of a 200-ohm potentiometer 
shunted across the filament leads, 
with the return of the grid leaks 
going to the center arm of the po- 
tentiometer; perfect symmetry of 
the radio-frequency stages and the 
detector stage; variable antenna 
coupling coil to the secondary cir- 
cuit of the first radio-frequency 
amplifier stage; regeneration control 
by a variable resistor in series with 
the detector plate voltage supply 
system. The resistance method for 
regeneration control permits the re- 
ceiver to be calibrated, enabling dial 


BAKELITE 
TUBE 
{"0.D. X 34°1.D 


X14" LONG , 
a || in 


BAKELITE 

TUBES | 
2°0.0.X 134) 
I.D.X 2"UG 


BAKELITE TUBE 
2°0.0. X 134" I.D. 
X 242" LONG 

\ 


ALL BAKELITE 
TUBES THREADED 
FOR WIRE. 
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Fig. 3. At the left, a front view 

of the panel appearance of the 

Marshall short-wave receiver. 

Charts are mounted directly on 

the face of the panel to indicate 

coils required for various wave- 
length ranges 


Fig. 4. So that the entire 
receiver may be readily re- 
moved from its metal cabi- 
net, a system of plugs and 
jacks, as shown at the left, 
are provided. Above, Mr. 
Marshall at the controls of 
his receiver 


settings for any given fre- 
quency to be used. The 
variable antenna coupling 
system permits coupling at 
any frequency. Also, it 
permits a favorable signal- 
to-noise-level ratio to be 
selected by the operator, 
and improves selectivity. 

By means of plug-in coils a wide wavelength 
range is obtained, extending from 5 to 80 meters. 
or higher if desired. The entire broadcast band 
may be covered with three plug-in coils. 

The condensers Cl and C2 (shown in the 
diagram printed last month) are mounted di- 
rectly underneath the coil mounts, resulting 
in decreasing the grid leads to a minimum in 
length. Tuning of each coil by means of Card- 
well 169-E condensers and vernier dials, permits 
easy control of the receiver. The Cardwell type 
of condenser is rigid, smooth in operation, and 
permits a double type of condenser for push-pull 
operation to be constructed. This is accomplished 
by cutting the two metal bus bars at the center 
as shown in Fig. 1. The center stator plate is 
removed as shown. It is to be noted that both 
halves are equal in capacity and permits tuning 
of both sides of the circuit simultaneously. 

Note that the writer uses a special vernier 
dial, built by the National Electric Supply Com- 


Fig. 5. The coil constructional details for the en- 
tire series of inductances required in the receiver 
are given at the left 
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Fig. 6. In the second r.f. stage of the 

receiver, which is shown above, it is 

important that the three r.f. chokes 
be mounted as illustrated 


pany. This type of dial is especially 
recommended; it is quite expensive 
as it has a 100-to-1 ratio, no back 
lash, and is easy to handle. How- 
ever, very good results may be ob- 
tained by employing National VV 
dials. 

In viewing the photographs, Figs. 
6, 9, 10 and 12, it will be seen that 
the coil bases are mounted directly 
on top of the condensers. 

In the photographs is illustrated 
the bakelite base for mounting the 
detector and audio tubes. Note that 
L9 is secured to this base and is 
mounted directly between the de- 
tector tubes. 

Below the sub-panel shielding are 
mounted the various filament rheo- 
stats, the connector cables, and by- 
pass condensers. Below the sub- 
panel supporting the detector and audio tubes are the audio 
transformer, output transformer, telephone jack and the re- 
generation control resistor R9, which is an Electrad Super 
Tonotrol, 200,000 ohms. Practically all the wiring is ac- 
complished underneath the sub-panels. Solid bus-bar wire 
covered with cambric sleeving is used so as to make all wiring 
as rigid as possible. Note that all the wires extend up 
through holes in the sub-panel shielding. In order to avoid 
short-circuits due to rough edges of the holes in the panel, it 
is well to use eyelets or use a reamer on each side of the panel, 
thus avoiding cutting through the insulation of the wiring. 
Holes for mounting the apparatus and for wiring are not shown 
by diagram. To identify the various holes study the photo- 
graphs carefully. 


Master Rheostat 


It is to be noted that provision has been made for con- 
trolling all the filament voltages by means of a master rheostat, 
R, which is manually controlled from the front panel. This 
rheostat is a 6-ohm, 2-ampere type. The voltmeter is con- 
nected directly across the 5-volt filament side. Rheostats 
R1 and R11 are mounted underneath the sub-panel shielding 
and are adjusted so as to give 3.3 volts on the detector and 
audio tubes. 

Mounting of the component parts in the second radio fre- 


Fig. 7. An end view of the second r.f. stage 


Side 
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quency ampuifier stage is critical. To identify the location 
of the various pieces of apparatus in this circuit, it will be 


well to study the layout as shown in Figs. 6 and 8. The high — 


inductance, low capacity chokes L4, L5 and L6 are Sampson 
No. 125 type, and must be mounted as shown. These chokes 
are mounted near the tubes and permit a certain amount of 
feed-back to take place within the circuit. The amount of 
feed-back is not great enough to cause reaction on the de- 
tector. In fact, the coils are so located as to give an increase 
in amplification due to regeneration and to increase the se- 
lectivity of the circuit. By carefully observing the arrange- 
ments of the choke coils and mounting of the tubes and plug- 
in coil system, the correct amount of feed-back will be made 
possible. Note that the height of L5 and L6 corresponds to 
about the same height as the caps on V2 and V3. The 
second radio-frequency amplifier is coupled to the detector 
circuit through the two condensers C9 and C10. These con- 
densers are mounted directly under the shelf supporting L5 
and L6. About 50 micromicrofarads in each condenser is re- 
quired to feed the detector circuit. The correct value of ca- 
pacity may be determined by tuning in a given station around 
15,000 kilocycles (20 meters) and adjust the capacity of each 
(keep both condensers near the same value) until the desired 
results are obtained with a minimum of reaction taking place 
on the detector circuit. Do not change the capacity of these 
condensers after the receiver has been calibrated. 

Parts required for building the push-pull receiver as de- 
scribed in this article: 
3—type 169-E Cardwell variable con- 

densers. 

1—2 mfd. by-pass condenser. 

1—™% mfd. by-pass condenser. 

1—1 mfd. condenser. : 

1—.01 by-pass condenser. 

5—Sampson No. 125 chokes. 

4—1 megohm metallized grid leaks. 

2—'% megohm metallized grid leaks. 

2—15-ohm rheostats. 

1—6-ohm, 2 ampere rheostat. 

1—Electrad super tonatrol, 
ohms. 

1—Electrad potentiometer, 200 ohms. 

8—tube sockets. 

6—grid leak holders. 

1—voltmeter, 0-6 scale. 

3—dials, VV National type. 

2—dials, small type for regeneration 


control and antenna coupling. 
1—filament “ON-OFF” switch. 


200,000 


Fig. 8. Below, the top view of the 

second r.f. stage further illustrates 

the method employed in laying out 
the parts 
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Fig. 9. Above is shown the rear view of the complete receiver, 
Note how the audio channel is 


including the first r.f. stage. 
located below the specially formed shield base 


4—srip cap connectors for —22 tubes. 

6—.0001 mfd. Sangamo stopping condensers. 
1—2-1 ratio audio transformer. 

1—5-1 ratio audio transformer. 

1—telephone jack. 
-1—1-1 ratio output transformer—not essential. 
_2—variable Midget condensers, 0-100 micromicrofarads. 
3—dozen General Radio jacks. 

1—dozen General Radio plugs. 

3—pieces %-inch bakelite, 356 x 33%. 
1—piece %-inch bakelite, 2 x 5. 

1—piece %-inch bakelite, 5% x 6. 


No attempt has been made to set down by means of 
actual parts layout drawings to indicate a definite proce- 
dure of construction. It is felt that the individual experi- 
menter will want to alter the layout shown so that it will 
fit in with his own particular ideas. In this connection 
enough of an idea as to the mode of construction followed 
by the author will be obtained from the numerous photo- 
graphs which accompany this article. Various dodges of 
assembly and construction have been employed, which, it 
is well to point out, really make for efficiency in operation. 
For instance, note that the bakelite platforms which sup- 


Fig. 11. To the right, a photograph looking at the 
bottom of the audio section of the receiver 


Fig. 12. Below, a close-up of the detector-audio chan- 
nel compartment, showing how the coil base is mounted 
directly on top of the tuning condenser 


Fig. 10. A top view of the 

layout of the apparatus in 

the detector-audio com- 
partment 


port the coil forms are 
made an integral part of 
the tuning condenser as- 
sembly. Similarly the two 
chokes in the detector unit 
are mounted so that a 
slight amount of regenera- 
tion is maintained. Here 
is an instance where if the 
experimenter was to em- 
ploy a different layout the 
mounting of these chokes 
in any other position than 
that shown would tend to adversely affect the final operation of the 
receiver. : 

While appearance has, to a certain degree, governed the layout of 
the apparatus, nevertheless the: qualification of efficiency in operation 
has been uppermost in mind and has been the dominating factor in the 
construction of this receiver. Doubtless many other types of layout 
will suggest themselves to the interested experimenter, but a study of 
this text and a consideration of the mode of construction employed in 
the receiver described here and as indicated in the accompanying 
photographs should be kept in mind if real results are to be expected. 

As far as possible the general trend of construction as exemplified 
here should be followed. Substitution of other parts, providing elec- 
trical characteristics are maintained, is quite permissible and to this 
extent some slight variation in construction may be necessary. How- 
ever, in the mafh, it is well if the general scheme of construction as 
outlined is adhered to. 
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hor Amateur Use 


ROBABLY ever since the inception of amateur radio 

there has been a continuous controversy between “hams” 

as to whether this or that is the better transmitting cir- 

cuit. Some hold that one circuit is the “par excellence,” 

while others swear by another. The question is much the same 

as that which exists in the broadcast receiver circuit field. It is 

no wonder then that a comparative newcomer in the transmit- 

ting fraternity is somewhat confused and rather uncertain as 

to which system of short-wave transmission to use in the sta- 
tion he intends building. 

This is the problem which confronted me some weeks ago 

when I had decided that it was high time that I stop talking 
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about amateur radio and really get into the game. For many 
years I had thought about putting up a station but never really 
got around to the actual work of constructing a transmitter for 
myself, much less taking the trouble to bone up on the code so 
that I could with a degree of certainty go before the Radio 
Inspector for my amateur ticket. 

Of course, I had built and helped build any number of trans- 
mitters ranging from simple —99 transmitters to a pretentious 
250-watt outfit. But my interest was purely a professional one. 
Always there had been some definite type of circuit to employ 
or some particular design to follow. Now, confronted with 
the job of selecting a suitable circuit and design for my own 
transmitter, the job became one fraught 
with much solicitousness as to whether I 
were taking the right step. Deciding to ™ 
be guided solely by my peers in the mat- 
ter, I indulged in a rather serious reading 
campaign of all the past issues of QST 
which I could lay my hands on. I dusted 
off Handy’s Official Handbook and read 
up on that priceless dope. Then I talked 
with Nat Pomeranz, W2WK, of our Tech- 
nical Information Department, and finally 
went into a huddle with George Fleming, 
our Technical Editor. Very patiently 
George and I went over any number of 
plans for suitable transmitter designs and 
the result is that I selected the one which 
is described here, while George, who in 
the course of events was also smitten with 
the urge, has worked out plans for his 
own transmitter, one quite a bit different 
than the one described here. In a forth- 
coming issue George will describe’ the 
constructional details of his job. 

The circuit of the transmitter described 
here is shown in Fig. 1. It will be seen 
that it is the conventional series-fed, 
tuned-grid, tuned-plate circuit, plus a 
speech amplifier of three stages employ- 
ing the usual Heising modulation system. 
The oscillator is a De Forest 50-watt 
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Fig. 1. The tube, V1, is a 50-watt oscil- 
lator used in a tuned-grid tuned-plate 
circuit. V5 is another 50-watt tube func- 
tioning as a modulator in a three-stage 
speech amplifier. Three -27 tubes com- 
prise the balance of the audio unit, two 
of them being used in push-pull in the 
second stage. The two tubes, V6, V7, are 
mercury rectifiers converting the stepped- 
up 110 volts a.c. into 1,000 volts dic. 
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Here’s a completely a.c.-operated short- 
wave transmitter which any amateur will 
be proud to build. It employs a 50-watt 
tube as an oscillator and a 50-watt tube as 
a modulator in the last stage of a three- 
stage speech amplifier. The transmitter 
uses the tried and true tuned-grid tuned- 
plate oscillator circuit with Heising modu- 
lation. Two -66 mercury tubes provide 
full-wave rectification in the power supply 
unit. A simple but efficient outfit 


By John B. Brennan, Jr. 


(503A) tube, while the speech amplifier employs a single —27 
in the first stage of transformer-coupled audio amplification, a 
pair of —27’s arranged in push-pull for the second stage and 
the final stage consisting of a De Forest 50-watt (545) modu- 
lator tube. 

In the power supply circuit a pair of De Forest 566 mer- 
cury rectifier tubes arranged for full-wave rectification are 
supplied potential from a 1000-volt transformer secondary and 
output to a brute-force filter system terminating in a voltage 
divider so as to supply the maximum voltage to the two 
50 watters and 135 volts plate supply for the tubes in the 
speech amplifier. A brace of transformers supplies individual 
filament voltage to each of the 50 watters, the two rectifiers 
and the tubes in the audio amplifier. 

Beginning at the beginning, a double-button microphone, 
energized by a local battery, is connected to a microphone 
transformer which in turn couples to the first audio stage. Con- 
trol of modulation is obtained by means of a 500,000-ohm 
Electrad potentiometer shunted across the secondary of this 
transformer, the center-arm being connected to the grid of 
the first-stage tube. A push-pull input transformer couples 
the plate of this tube to the grid circuits of the next two tubes 
which are arranged in push-pull. This stage, in turn, is coupled 
to the grid circuit of the 50-volt modulator tube by means of an 
interstage coupling transformer. All of these transformers are 
Thordarsons. The modulation, or constant current choke, in 
the plate circuit of the modulator tube is a 30-henry affair 
capable of handling 300 mils plate current. 

Designed for complete a.c. operation, with the exception of 
the voltage supply to the microphone, the tubes in the amplifier 


The power supply for this transmitter is mounted quite simply 
on a sturdy drawing board, as shown above 


Hey, you amateurs, doesn’t this look good? MHere’s the front 

view of the 50-watt 80-meter phone transmitter using the 

t.p.t.g. circuit. Tuning controls are located on the upper panel, 
while the audio control is below 


This rear view of the transmitter gives a pretty clear idea of 

how the various parts are mounted on their respective shelves. 

Although they cannot be seen, the audio transformers for the 

second and third stages are directly behind the terminal board 
and constant current choke, L5 
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are —27’s and grid bias for these tubes is obtained 
by means of grid biasing resistors connected between 
the lower side of the transformer secondaries which 
are grounded to “B” negative and the cathodes 
of the tubes. 

Through a plate meter and an r.f. choke, series feed of the 
plate potential is provided for the oscillator tube, and for this 
reason a husky condenser with double-spaced plates is em- 
ployed in the tuned plate circuit. For reasons of symmetry 
the same type of condenser is used in both the tuned grid and 
antenna circuits. Keying is accomplished by breaking the 
center leg of the filament supply to the oscillator tube. 


Tuning Inductances 


The only items in the construction of the transmitter which are 
home-made are the coils em- 
ployed in the oscillator part 
of the circuit. For the grid 
and plate circuits of the os- 
cillator two coils of similar 
design are used. These coils 
are wound from 3-inch cop- 
per tubing on a form so that 
ultimately when the form is 
removed the finished coil as- 


sumes a diameter of 3% 
inches, inside diameter. 


Enough turns can be wound 
so that two coils each having 
eleven turns can be cut from 
the one prepared piece. % 

The antenna coil is wound 
from about thirty-five turns 
of No. 10 or 12 cotton-cov- 
ered copper wire wound on a 
form which can fit inside the 
plate coil with ample clear- 
ance. In some instances the 
builder will want to conduc- 
tively couple his Zepp an- 
tenna to the plate coil and in 
this case an antenna coil is 
unnecessary. As a matter of 
fact, the subject of antenna 
coils is so tied up with the type of antenna used that it will 
be up to the builder, more or less, to provide his own design 
of antenna coil. 

By means of a double-pole, double-throw knife switch con- 
nected to a 15-volt a.c. voltmeter and to the two 50-watt fila- 
ment windings it is possible to read the voltage applied to these 
two tubes. Since they take 10 volts and the supply from their 
transformer secondaries is 12 volts, a line clarostat is inserted 
in each of the primary circuits of these two transformers. 
Thus an accurate filament voltage adjustment is provided. 

Three other rather necessary meters are included in the cir- 


The sketch to the left shows the 
details of the frame construction panel, 
drilling layout and coil winding  specifica- 
Two coils, as shown, should be pre- 
As for the panels, bakelite or for- 
mica may be substituted for wood, if desired 


Above, to the right is a 
close-up of 
shelf, showing in detail the 
location of the condensers 
and tube sockets, etc. Be- 
low is a close-up view of 
the rear of the speech am- 


A top view of the power supply unit. 
numbered in accordance with the symbols used in the circuit 
diagram of Fig. 1 


ene 
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the oscillator 


plifier shelf 


cuit. One is a milliammeter 
having a full-scale deflec- 
tion of 200 mils, connected 
in the plate circuit of the 
modulator tube to denote 
modulation conditions; an- 
other is a similar meter 
connected between the mod- 
ulation choke and the r.f. 
choke which connects to 
the plate circuit of the os- 
cillator tube so as to indi- 
cate oscillatory conditions, 
while the third meter is a 
radiation ammeter having a full-scale deflection of 2.5 am- 
peres, connected in the Zepp antenna circuit. 

In the power supply the 1000-volt taps from the Thordarson 
transformer are employed and connect direct to the plates of 
the two mercury rectifier tubes. These tubes have their fila- 
ments supplied from a common transformer delivering 2.5 
volts. In the filter circuit a 2 mfd., 2000-volt Flechtheim 
condenser precedes the 30-henry, 300 mil choke and a 4-mfd., 
2000-volt condenser of similar make follows it. The voltage 
divider consists of three 100-watt Electrad wire-wound re- 
sistors, one of 675 ohms providing a tap for the 135 volts 
required for the plates of the 
audio amplifier tubes and two 
1325-ohm resistors, connected 
in series between the 675- 
ohm resistor and the B-plus 
maximum lead from the filter 
section. A 2-mfd., 1000-volt 
filter condenser—Flechtheim 
type H.S.—is shunted across 
the B— and 135-volt output 
posts to complete the filter- 
ing. 

A separate line toggle 
switch in the parallel pri- 
maries of all the filament 
transformers and another in 
the primary of the line power 
transformer makes it possible 
to turn on the a.c. to the fila- 
ments of all the tubes before 
the plate potential is applied. 
For safety’s sake both sides 
of the 110-volt supply are 
fused. 

As illustrated in the photo- 
graphs which accompany, the 
transmitter proper is built on 
three decks.. The top? deck 
supports the tuning induc- 
tances and the radiation ammeter, the second deck supports 
the two 50-watt tubes and tuning condensers and the third or 
base deck houses the complete audio channel. On the face of 
the panel for the second deck is mounted the three tuning 


The various parts are 


controls and the two plate milliammeters, while on the panel. 


for the audio channel is mounted the filament voltmeter and 
throw-over switch, microphone control and both line switches. 
All connections to the transmitter, including microphone and 
key leads, are made to binding poct strips conveniently located 
on the wooden frame of the transmitter. 

As a guide for those who wish to (Continued on page 356) 
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How to Join the 


adio [News Radio Association 


This club has been organized to gather together in a working organization not 
only amateurs, but the vast army of short-wave broadcast listeners. By 
means of lectures.and code classes, instruction, by way of short waves over 


the club’s transmitter, will be brought to all members. 


Become a member 


and get into this thrilling game 


an organization which will enroll the interest of 

thousands of short-wave fans and be of direct benefit 

to them. In forming the Radio News Radio Associa- 
tion, with that purpose in view, we are attempting to provide 
an informal club for the thousands of serious-minded young 
men who are experimenting with the receiving end of short- 
wave radio, and, of course, for the transmitting amateurs as 
well, so that they may get together, personally or on the air, 
for the exchange of ideas, for a 
source of technical information and 
for an-organization which will aid 
in the safeguarding of their interests. 


R*: NEWS magazine believes that there is need of 


interested in short-wave radio. The only requirement which 
you must observe is to outline in your application for mem- 
bership just what you have done in short-wave radio. Tell 
us if you are an amateur or if merely a s-w broadcast listener, 
whether you built your set or bought it. If you are neither, 
but want to learn about this fascinating game then tell us 
what you intend to do in the way of obtaining a short-wave 
receiver. 

What we have done so far is to prepare the ground work 
for the organization. Naturally the 
whole thing can’t be completed over- 
night and as the work of organiza- 
tion goes-along we will keep you ad- 


Amateur Activities 


Amateur radio activities have been 
on a steady upward climb ever since 
this most fascinating work was 
started some years ago. One or- 
ganization in particular, the Ameri- 
can Radio Relay League, has been in- 
strumental in assisting the rapid de- 
velopment of short-wave radio. It is 
safe to say that short-wave amateur 
radio would not be where it is today 
if it had not been for the guidance 
and zealous care over short-wave 
radio of the A. R. R. L. This asso- 
ciation has a membership of more than 17,000, and includes 
practically every transmitting amateur in the country. This 
number, however, does not begin to include those other 
thousands of amateurs who are not primarily licensed short- 
wave operators but who are vitally interested in building bet- 
ter short-wave sets and obtaining better reception over greater 
distances. 

It is for both the transmitting amateurs and this latter group 
of experimenters that Rapio News has formed the Radio 
News Radio Association. 


Membership Free 


Membership in the R. N. R. A. 


Authorities and leaders in the short-wave 

field will address gatherings and those 

listening in on pertinent technical short- 
wave subjects 


vised through the pages of the 
magazine. Our immediate plans in- 
clude the erection of a 250 watt 
transmitter and suitable receiving 
apparatus in our pent-house labora- 
tory. At stated intervals, perhaps, 
twice a month, a local meeting wil) 
be held in the club rooms, at 
which time leaders in the amateur 
radio field will give technical talks. 
By means of the transmitter we hope 
to bring these club activities to the 
members who because of residence 
in places far removed from head- 
quarters are unable to attend in 
person. 

Ultimately, of course, our aim is by means of a closely co-. 
operating organization to make further advances in the art of 
short-wave radio, to assist members in becoming capable 
operators or more experienced technicians and to build up a 
possible source of trained radio men in the event of a national 
emergency. 


Anyone interested in joining the club merely has to fill out 
the small information slip printed at the bottom of this page 
and mail it to the Rapio News Radio Association at 381 Fourth 
Avenue, New York City. 


is free and. open to anyone who is 


At present only a 50-watt outfit, 
W2RM is on the air. Later a 
250-watt station is to be built 


To join the Rapio News Radio As- 
sociation fill out this information slip 
and return it to the address indicated. 
Print the information required in ink. 


Are you a transmitting amateur?..... 
Wihat si Vout calliperanet eta are hia ea 


What kind of a transmitter is used? 


The station and club rooms are 
located in a four-room pent-house 
apartment atop a 16-story building 
in the heart of New York City 
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Curve No. 1. Plate voltage and current 
values of output tubes on present dry- 
battery receivers 
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Curve No. 2. Receiver No. 18, the one 
described in the text below, produced 
these plate voltage and current values 
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Curve No. 3. Here is indicated the total 
B voltages measured on the three com- 
mercial receivers compared to No. 18 


CAUSES FOR POOR 


DISTORTION AND TYPES OF DRY- GEER IEe. 


operated radio receivers have been removed or improve- 

ments made. This receiver will give satisfactory opera- 

tion for a year on a single set of “B” batteries; will oper- 
ate for one to two months on a single charge of the 100 
ampere-hour storage “A” battery; uses no “C” batteries, bias- 
ing potentials being kept at correct values automatically during 
the entire life of the “B” batteries; and only four battery 
leads are necessary—a pair for the “A” battery and a pair for 
the ‘“B” battery. Although only a magnetic type loud speaker 
is used, quality of reproduction is high during the entire life 
of the “B” batteries. Due to the long battery service obtained, 
the maintenance cost of this receiver is only one-third or less 
than that of the average battery-operated receiver in present 
use. 


[ this receiver many of the common faults of battery- 


Market for Battery Receivers 


During recent years most of the engineering attention has 
been devoted to the design of radio receivers to be operated 
from alternating house-lighting circuits while little attention 
has been given to the problem of development of a receiver 
for use where lighting circuits are not available. Statistics 
show that there are 9,250,000 such homes—a surprisingly large 
field for a properly designed battery-operated receiver. 

Burgess Receiver No. 18 has been especially designed with 
economy and convenience of maintenance and simplicity of 
operation in mind. Probably the most outstanding detriment 
to economical battery operation has been the fact that most 
receiver circuits were so arranged that use of the “B” batteries 
to an end voltage lower than 35 or 36 volts per 45-volt unit 
was unsatisfactory. Investigation has shown that this is due 
to two very apparent causes. 


Causes of Poor Quality in Present Receivers 


By far the most important of these causes is the manner in 
which the biasing potentials for the grids of the various tubes 
in the receiver are obtained. These potentials are universally 
obtained by means of a separate dry battery generally desig- 
nated as the “C” battery. It is well known that the correct 
value of these potentials is fairly critical if distortion is to be 
avoided. With a given type of tube, this correct value of 
biasing potential depends upon the value of plate potential 
used. In a battery-operated receiver this plate voltage grad- 
ually falls as the voltage of the “B” battery decreases with 
use. However, since there is no drain upon the “C” battery, its 
potential remains practically constant. As the ‘“B” battery 
voltage drops, the plate potential soon assumes a value to 
which the unchanging grid potential is wholly unsuited, result- 
ing in an abrupt drop in plate current and accompanying dis- 


tortion and loss of sensitivity. This effect is shown graphically 
in Curve I. The upper curve shows the values of plate current 
corresponding to various values of plate voltage as recom- 
mended by the manufacturers of the type —-71A power output 
tube. The other curves show the actual values measured 
during the test of three leading makes of battery-operated 
receivers. A comparison of these curves with the recom- 
mended values makes it very apparent that the tubes cannot 
operate properly. 


Automatic “C” Bias—A Remedy 


In designing the Burgess Receiver No. 18, this fault has been 
taken into consideration and a different method of securing 
grid potentials has been used. This system, while not new in 
the a.c. receiver field, is an innovation in the receivers of the 
battery-operated class and in this class has a distinct.advantage 
not apparent when used in the a.c. type receiver. In this re- 
ceiver, the grid potential for each type of tube is secured from 
the voltage drop across a resistance of proper value placed in 
the “B” battery lead. Since the grid potential now depends 
upon the drop across the resistance which varies with the 
value of plate current through the resistance which, in turn, 
depends largely upon the value of plate voltage, it is clearly 
seen that as the plate “B” battery voltage falls off with use, the 
value of grid potential also falls off. How closely this may be - 
made to fall off according to the recommended values may be 
seen from Curve II, which compares the rated values of plate 
voltage and current of the type —20 power tube with the actual 


A top view of the totally shielded battery-operated receiver No. 
18. Note that shielding is employed around the tubes, coi and 
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Curve No. 4. This curve illustrates the Curve No. 5. 


manner in which the plate current was ~ 
maintained in receiver No 18 


REPORT 


POTENTIAL MARKET FOR BATTERY- 
QUALITY IN PRESENT - DAY 
OPERATION , REMEDIES FOR 
WHICH CAN BE EMPLOYED. 


values measured in Receiver No. 18 which uses this tube. 
This method of biasing also has the advantage of eliminating 
all necessity for “C” batteries. 

It may be noticed that since there is an appreciable drop in 
voltage through the biasing resistances, the total voltage avail- 
able for the plates of the tubes is reduced. To compensate for 
this loss, an additional 45-volt block of “B” battery is used, 
making a total of 180 volts for the 135-volt tubes. While this 
apparently adds to the battery cost, it will be remembered that 
no “C” batteries are required, so that the initial battery cost 
remains practically unchanged. 


Lower “B” Battery Cut-Off 


The second cause of trouble in using the ‘“‘B” batteries to a 
low end voltage is much less serious. This is the trouble 
caused from oscillations in either audio or radio-frequency 
amplifiers due to coupling introduced between stages caused 
sometimes by increased resistance of the “B” batteries as their 
age increases. This cause, we believe, is much less frequent 
than is normally suspected, as it has been found that any well- 
designed amplifier is free from troubles from this source. 
Carefully designed filters will eliminate any possibility of 
coupling through the batteries, and since such filters are pre- 
requisites in modern amplifiers of high gain, no trouble from 
this source should be experienced. 

To determine the limit of “B” battery end voltage, a test 


A bottom view of the receiver, looking at the under side of the 

chassis. Here is mounted the chokes, bypass condensers and 

bias resistors. Also, all the connecting leads from the units 
mounted above the chassis are located below the chassis 
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The grid potentials on 
receiver No. 18 varied automatically as 
the B-battery voltage falls off 
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Curve No. 6, showing the B-battery and 
plate voltage at different periods during 
the useful life of the battery 
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was made on Receiver No. 18 as well as on the three commer- 
cial sets mentioned previously. These tests were run con- 
tinuously 24 hours per day without interruption and readings 
were made approximately every 24 hours. In each case a set 
of 4 Burgess No. 21308 “Super” “B” batteries was used. 
Curve III shows the total “B” voltages measured on the three 
commercial sets, as well as on Receiver No. 18. It will be 
noticed that only 300 to 550 hours of service was obtained on 
the commercial sets without encountering serious loss of quality 
or volume. The “B” battery end voltages averaged about 37 
volts per 45-volt unit. On the other hand, it will be noticed 
that Receiver No. 18 maintained its quality and a satisfactory 
proportion of its original volume for a period of 950 hours of 
continuous service, at which time the “B” battery end voltage 
was 22 volts per 45-volt block. At 950 hours the maximum 
volume had fallen to a point which might be considered too 
low for satisfactory reception. To determine if the discharge 
of the ‘“B” batteries might be carried further without trouble, 
two new 45-volt blocks were added in series to those already 
in use and the discharge continued for an additional 240 hours. 
This gave a total of nearly 1200 hours of continuous service. 
At this point the batteries each showed a closed-circuit voltage 
of 10 volts per 45-volt unit. A total of 16,000 milliampere- 
hours had been taken from the original set on continuous ser- 
vice. An increase of at least 50% in this service may be 
expected with ordinary intermittent use. During the entire 
test no trouble was experienced at any time from noises or in- 
stability of amplifiers. At the conclusion of this test the “B” 
batteries were broken apart. Inspection showed that while the 
zinc cans were well perforated, no leakage had occurred be- 
tween cells due to the excellent individual insulation between 
cells which accounted for the lack of open circuits or leakage 
currents between cells. 

Curve IV shows the manner in which the plate current was 
maintained in Receiver No. 18 during the life of the “B” bat- 
teries in contrast to the rapid drop experienced with other 
receivers. 

Curve V shows the manner in which the grid potentials on the 
three types of tubes used in Receiver No. 18 varied automat- 
ically as the “B” battery voltage gradually fell off. 


Selection of Tubes 


A second important item which should be considered from 
the viewpoint of economy and convenience is the matter of 
“A” battery drain. This is limited mainly to the selection of 
available standard tubes. Until recently this has been quite 
a problem to the engineer due to the lack of satisfactory tubes 
of low filament current consumption. The general difficulties 
encountered with available low-current tubes has been the lack 
of amplification as compared to the heavier current tubes, 
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comparatively low value of undis- 
torted output of tubes of the power 
class, severe tube noises caused by 
weakly supported elements and the 
ease with which the tubes were 
“paralyzed.” The lack of  satis- 
factory tubes has, no doubt, 
been due largely to the focusing of 
engineering attention on the a.c. 
operated tubes. 


New Dry-Battery Tubes 


During the early part of this 
year, however, several manufac- 
turers have once more turned to 
the improvement of low-current 
tubes for battery operation. The 


its readers. 


this excellent receiver. 


HE receiver which is described here is 

only one of the many battery-operated re- 

ceivers employing the new two-volt tubes 
which Rapio News contemplates presenting to 
Obviously in the limited space 
available it is not possible to give all of the 
constructional details for these receivers. 
should not hinder the custom set-builder in the 
construction of the receiver described here, for 
fortunately the Engineering Department of the 
Burgess Battery Company, Madison, Wis., has 
offered to place at the disposal of those at- 
tempting the construction of receiver No. 18 
all of the information necessary for building 
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This 


first important step was the development by De Forest of a 
screen-grid radio-frequency amplifier of increased amplification 
and a filament consumption of one-half that of the original 


The No. 18 receiver all dressed up 
in its console cabinet, presenting a 
rather pleasing commercial-looking 

appearance 


-22 type. During the 
first tests of Receiver 
No. 18, two of these 
tubes were used fol- 
lowed by a standard —99 
type tube in each of the 
detector and first-stage 
audio circuits and two 
standard type -20 
power output tubes 
arranged in push-pull 
fashion. This gave a 
six-tube combination 
which, operating at the 
rated filament voltage 
of 3.3, drew less than 
one-half ampere. The 
economy in filament 
power can easily be ap- 
preciated when it is 
considered that each of 
the three standard sets 
drew a total of from 
1% to 2% amperes 
from the “A” battery. 
On continuous test it 
was found that while 
other receivers ob- 
tained 36 to 70 hours 
service. per icharge 


This is the circuit employed in receiver No. 18. It consists of two stages of tune 
detector and two stages of transformer-coupled audio amplification the last stage of which is arranged in push-pull Bae 
fashion. The values for the various lettered parts is contained in the parts list © basa hasty 
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from a 100-ampere-hour storage 
battery, it was possible to secure 
150 hours of service from the same 
“A” battery with the Burgess re- 
ceiver. This not only means an 
appreciable economy over the other 
sets, but much more important is 
the fact that it reduces the neces- 
sary but inconvenient recharging 
of the storage batteries. This is 
an important factor where the rural 
user is to be considered. 


Two-Volt Dry-Battery 
Tubes 


* 


Still more recently has been the 


development of a new line of battery tubes by the Cunning- 


ham, De Forest and RCA organizations. 


A complete new line 


of the three important types—general purpose, screen-grid r.f. 
amplifier, and power output—are being made available, all to 
operate at 2 volts filament potential. Each type draws but 0.06 
amperes except the power output tube, which draws 0.15 am- 
peres. This makes possible a six-tube arrangement similar to that 
previously described drawing a total “A” current of less than” 
4 ampere, with the added advantage of the necessity of only a 
single 2-volt storage cell, reducing materially the size, weight, 


and cost of the “A” battery itself. 


ments incorporated in 
this line of tubes are 
an increase in the am- 
plification factor of 
the general purpose 
tube which puts it in 
the —O1A class; an in- 
crease in the amplifica- 
tion factor” of: the 
screen-grid tube which 
makes it practically the 
equal of the present 
a.c. tube of this type; 
and an appreciable in- 
crease in the undis- 
torted output of the 
power tube. . Another 
important improve: 


ment is that all of the 


tubes are rigidly made, 
eliminating practically 
(Cont'd on page 373) 
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Other marked improve- 


In this rear view of the receiver cab- 

inet the location of the “receiver 

chassis, the speaker and the batteries 
required is clearly shown 


4 
nm 


OOQVQQOQ000 2 


\ 
‘ 


/ 
bp 


d r.f. amplification, a non-regenerative 


= 


ees 
- 


News ror Ocroser, 1930 


Riding the Roads 
with RADIO 


By Robert Here bers 


In the above picture, the receiver is mounted on the running board of 
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Shown above is the small remote-control 
unit for this auto installation 


REMOTE: CONTROL 
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the car and is enclosed in a metal housing. At the right is a diagram CABINET * acorns 
indicating the connections which must be made between the various units 


of the complete installation 


RACTICALLY all of the automobile radio receivers that 

have appeared so far are intended for concealment be- 

hind the instrument board or under the engine covers. 

A new set in kit form, recently placed on the market by 
the Pilot Radio & Tube Corporation, is rather unusual in that 
it is designed only for mounting on the running board, or pos- 
sibly in the rumble seat of roadsters or coupés. The new out- 
fit, bearing the name “Auto Pilot,” must be assembled, wired 
and installed by the individual purchaser, who will find the 
work easy, interesting and enjoyable. 

The receiving unit itself is contained in a black japanned 
steel case. This is 22 inches long, 8 inches wide and 67% 
inches high, and is flat enough to let the floors of all makes of 
cars clear it by a comfortable margin. The set is controlled 


*Pilot Radio & Tube Corp. 
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Above is the complete wiring diagram 
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from the inside of the car by means of a flexible cable which 
terminates at a neat little control box 5% inches square and 2 
inches deep. The cable is six feet long and is enclosed in a 
protective sheath of waterproof fabric. 

The movement of the dial on the control panel is trans- 
mitted to the shaft of the variable condenser by means of two 
brass chains fastened to pulleys at both ends. These chains 
slide in separate flexible tubes, and run quite smoothly in 
spite of their length. The other devices on the control panel 
are the usual pilot light, volume control and filament switch. 
The volume control is a potentiometer that regulates the 
voltages to screens of the r.f. tubes. (Continued on page 366) 
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eA BROADCAST 


uperheterodyne 


Using a Loftin-White Audio Channel 


—Part 2— 


Full constructional data is given this month on how to build the 
broadcast superheterodyne, and how to adapt the Loftin-White 
audio amplifier to the system 


N spite of its apparent complexity, the superheterodyne is 
probably one of the easiest of receivers to build, provided 
that moderate care is exercised in the work involved. This 
is true for a number of reasons. To begin with, in a multi- 

stage radio-frequency tuner one always has the problem of 
making the various tuned stages keep in step with one another. 
This of course means that all of the coils must be matched 
with very narrow margins, and this applies as well to the con- 
densers. Not only that, but the various components must be 
so placed that the wiring in each stage is identical, for even an 
inch or so difference in the length of a lead is enough to throw 
that stage off. On the other hand, in a super all of the radio- 
frequency amplification is accomplished in the intermediate 
amplifier, where each stage may be individually tuned one time 
to maximum, and then it remains so tuned unless the circuits 
are in some manner disturbed. Since all the amplification is at 
one frequency, and that is set, we have practically equal 
efficiency over the entire spectrum of frequencies that we wish 
to receive. 

Oscillation in the radio-frequency amplifier presents much 
less of a problem in a super than in the conventional tuner. 
We have all of us experienced trouble at one time or another 
with a broadcast receiver that was perfectly stable on the 
higher wavelengths, but given to uncontrollable oscillation on 
the lower wavelengths. This is due to a number of factors, 


among them being the fact that capacity coupling effects be- 
tween wires, etc., is much more bothersome at the higher fre- 
quencies. As the radio-frequency amplifier of a super operates 
at a high wavelength, or low frequency, this cause of trouble 
is eliminated. 

The question of efficiency also arises. At broadcast fre- 
quencies it is rare indeed to find a circuit that realizes a gain 
of more than 20 per stage. In a super, however, working at 
the low frequency that it does, it is comparatively easy to de- 
sign circuits that realize 40 to 50 gain per stage. Hence the 
overall gain of a good super will far exceed that of any other 
type of receiver with a given number of tubes in the radio- 
frequency channel. 

Now that the sales talk is over and done with, let’s get along 
with our knitting. Last month we gave a general description 
of the various units that comprise our entire assembly. This 
month we will go into each unit individually and explicitly. 

The coils required in the detector-oscillator are two: 
the antenna coil and the oscillator coil. Both are of simple 
construction, being wound on 1!4-inch bakelite tubing with 
No. 28 double silk-covered wire. For the antenna coil, start at 
one end, allowing '%-inch space from the edge of the tube, 
and wind on 105 turns of wire. The ends of the wire should be 
brought through small holes drilled for the purpose at each end 
of the winding. The primary is wound on the same tube, a 

'%4-inch separation being allowed, 


and consists of 15 turns of the 
__ SPEAKER same size wire, the ends of the 

Os wire being brought out as in the 
secondary winding. For electrical 
connections to this coil, the ends 
of the wire may be brought to the 
primary end and fastened to solder 
lugs bolted to the tube, or they 
may be left long so that in as- 
sembly spaghetti may be slipped 
over them, and used as leads to 
the points to which they will be 
connected. Either method is sat- 
isfactory. 

The oscillator coil is similar in 
every respect to the antenna coil, 
with the exception of the number 
of turns on each coil. Allowing 
¥ inch from the end, the grid coil 
is wound with 55 turns, and the 
plate coil with 40 turns, with a 


Schematic diagram of the Broadcast Super. 
in preference to the one printed last month, as one error occurred in the previous diagram 


The builder should wire from this diagram 


Y-inch separation. It is impor- 


tant that all of the windings be 
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HE superheterodyne undoubtedly is one 
— of the most sensitive and selective re- 
_ ceivers that can be built. This accounts 
for the popularity it has enjoyed in the past. 
With the advent of screen-grid tubes, far 
more gain can be used now than ever before, 
with perfect stability. This results in an 
even more sensitive system than former 
supers. Combining these advantages with 
the Loftin-White audio system results in a 
receiver of amazing sensitivity and perfect 
fidelity of tone. In every sense this is a 
1931 receiver. 


By George E. Fleming 


in the same direction. The leads may be disposed of in the 
same manner as those of the antenna coil. 

The mountings for the coils may be made in any manner 
that is convenient for the builder. Om the model receiver, 
the antenna coil is mounted on the base with a brass angle of 
sufficient height to permit the solder lugs on the bottom of the 
coil to clear. The oscillator coil is mounted on two round 
brass pillars 22 inches high. It is necessary, however, to 
mount the coils at right angles to one another in respect to their 
planes, so that incidental coup- 
ling between them will be as 
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The completed receiver in the author’s home. This receiver 
in New York City cuts through the locals to get distant 
stations at will 


diameter, as long as they allow 
at least % inch of depth in 


little as possible. 

The disposition of the double 
drum dial, condensers, volume 
control, and sockets will be left 
to the builder, as they are rela- 
tively easy to dispose of. One 
should bear in mind, however, 
that short direct leads in the 
wiring are always desirable. 

In the most fundamental sense 
this unit consists of a one-tube 
receiver coupled to an oscillator. 
Its function is to select the de- 
sired signal and mingle the wave 
generated by the oscillator with 
the original wave, to establish 
the intermediate frequency. 


3SAW SLOTS. 
EQUALLY SPACED 


~COIL 
FORM ~ - 


which to wind the coil. The 
three discs should then be as- 
sembled by passing a 2-inch No. 8 
machine screw through holes in 
their centres and clamping them 
with a machine nut. With a 
hacksaw cut three slots equi- 
spaced around the circumference 
so that the slot extends a bit 
into the.centre disc. Chuck the 
machine screw into a lathe or 
into a breast drill held in a vise, 
and we are ready to wind the 
coils. Wind 200 turns of No. 
32 d.s.c. wire into the winding 


BINDING 
CORD 


~FINISHED 


space and secure the end of the 
wire by bending it back through 


Only one lead from the first unit 
to the second unit is required, 
as the B— is common to the 
ground throughout the entire as- 
sembly. . ‘ 
The intermediate-frequency amplifier is perhaps the most 
difficult part of the entire assembly to build, but it is simple 
enough if we realize that it is only a two-stage radio-frequency 
amplifier and detector circuit, whose tuning is fixed at one 
frequency. As before mentioned, a tuner working at this low 
frequency is inherently stable, so no especial precautions need 
be observed. A study of the diagram will show just what 
components go into each section of the can. In each instance, 
the radio-frequency choke in the plate circuits of the tubes 
belongs electrically to the tube in the preceding can, but 
placing them in the succeeding can prevents any possibility of 
feed-back from that source. 
_ The coils are not difficult to make. First one should make 
up the winding form for them. Cut three circles from a is-inch 
piece of bakelite. One of these circles should measure exactly 
one inch in diameter. The other two circles may be of any 


transformers. 
coil. 


Details of the winding of the intermediate amplifier 
A—The winding form. 
C—The coil mounting 


one of the slots. There should 
be no attempt to wind smoothly, 
but scramble wind as much as 
possible. 

A binding thread should then 
be passed under and over the coil in each of the slots, and tied 
securely. The form may then be disassembled, and the coil 
clipped off of the centre disc. It would perhaps have been a 
good idea to slightly taper the centre disc by sandpapering one 
edge of it, but no difficulty was experienced by the writer in 
removing the coils. When removed, the coils should be coated 
with collodion and allowed to dry. Six coils in all are needed, 
the primaries and secondaries being alike. 

The mountings for these coils are made by removing a 
Y%-inch section of a 1-inch bakelite tube 3 inches long, by 
cutting lengthwise with a hack saw. The form may be squeezed 
together and the coils slipped on. Three such mounts are 
needed, and two coils placed on each mount. The coils should 
be so placed that their windings run in the same direction and 
if this is done the inside of the primary should go to the plate 
of the preceding tube, and the (Continued on page 383) 


B—The finished 
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Final Constructional 
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This photograph shows the layout of the panel apparatus and gives the 
dimensions and other drilling details for the positions of the mounting holes 


one should keep well abreast of what is taking place in the 

experimental and developmental laboratories, if advantage 

is to be taken of the new developments. To be sure, there 
will be the so-called “secret developments” that will astound 
the world, according to the informer, when as a matter of fact 
it usually turns out that the “secret development” is closed to 
the eyes of the world just long enough for the “inventor’’ to 
find a way to seal a condenser and resistor or inductance into 
some kind of box and then stuff it out to the gullible radio 
public as a ‘‘marvelous new invention” that will eliminate 
static, increase signal strength, cut out the fading, increase 
selectivity and do almost everything else but replace a burned- 
out tube filament. The old-fashioned fish story is not to be 


I: the process of design and construction of a radio receiver 


compared with some of the radio rumors—there probably was 
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Here is reprinted the complete 
diagram of the Rapio 
News Short-Wave Superhetero- 
while to the 
right is the table of coil wind- 
ing data for the winding of the 
inductance and 
the oscillator inductance. 
coils provide a range of from 
14.6 meters to 97.4 meters 


For the amateur and short-wave 
vides one of the most satisfactory 
signals. This final installment 
coil winding, calibration of tuned 
control systems, also assembly 


more truth in the fish story than in the mildest 
radio rumor which usually runs into the wildest 
form of amplification and weirdest sort of dis- 
tortion. 

Several months ago, of a dozen or more such 
rumors, was one which had to do with some new 
dry battery tubes. With the recommended pa- 
tience and waiting for the authentic announcement 
by the manufacturers, the tube characteristics have been pub- 
lished, and no doubt the tubes will be available to the public 
very shortly. These new tubes really mean something of 
importance, especially in the portable and farm receiver, not 
to mention the automobile receiver. Of course, filament life is 
something that must undergo the life test—the filament is very 
fine in all of these new tubes. In the general purpose (detector 
or amplifier) tube, the filament takes a current of 60 milliam- 
peres at 2.0 volts; plate current, 2.0 ma. at 90 volts and 4.5 volts 
grid bias. This is the type -30. Type —31 is a power ampli- 
fier, has an undistorted output of 170 milliwatts; filament cur- 
rent is 150 ma. at 2.0 volts; plate current 8.0 ma. at 135 volts 
and 22.5 volts grid bias. Of greater interest is the type —32 
screen-grid tube with a plate resistance of 800,000 ohms and 
an amplification of 440; filament current 60 ma. at 2.0 volts. 
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Details on the 


Superhererod ne Receiver 


broadcast fan, this receiver pro- 


means for listening inon real DX By Fred H. 
gives complete details for tuner 
circuits, and suitable volume- Schnell* 
and construction hints WIUZ 


These new battery tubes are to be used in this receiver as soon as the tubes 
are available. They are to be recommended for consideration in place of the 
5.0-volt tubes. To find out how well they operate is to test them under actual 
operating conditions. Such information will be valuable to the tube manufac- 
turers as well as to the radio experimenter. 

No radical changes will be necessary in construction. The filament resistors 
in the screen-grid tubes, Tl, T3 and T4, would be omitted. The circuit remains 
the same otherwise. Battery voltages would be different. The filament would 


Lieut. Comm. Fred H. Schnell, designer of 
the Rapio News S-W Superheterodyne re- 
ceiver 


FREQUENCY CALIBRATION CURVE 
FOR "B* COILS 


be 2.0 volts throughout and the total current would be slightly more than 

0.6 of an ampere. Think of that! The total plate current would be less than 14,000 eat: ; 

20 milliamperes under normal operating conditions (the plate current of a type ; 

-71A tube alone) and with possibly equal or better output for normal room w 14,500 LIBS ead her eres METERS) 

volume. Things well worth consideration. zi ay ca | 
Since no two experimenters use the same construction methods, it would be a Suton ie alee Rice 

waste of space to attempt to set down the hard fast rules of assembly. Ore eae 

Everybody likes to incorporate ideas of originality to meet some particular Score KGO - W6XN 

need: This receiver is built for operating convenience and ease of control, zt Hees ISS a ICI ieee: 

more particularly from the angle of the radio amateur. The two control dials - 

are mounted on the right side of the cabinet and the audio amplifiers are 9 13.000 + 

mounted on the left. This makes for ease in operating an amateur station 5 T 

where the key is placed for greatest convenience at the right of the cabinet. & 13,500 slic 

When copying an amateur signal, the left hand operates the oscillator dial (the re = 

one to the left) when the transmitting station frequency has a tendency to creep 14,000 

—most generally noticed in amateur transmitters. Since the detector circuit 150 20 100 ~80 60 40 

inherently is broad, no control is necessary except when tuning egg oe Toes A see 

for stations, in which case the right hand is free. If the dials are FIG.5 

mounted on the left side of the cabinet, it makes it rather awkward 

to shift the position of the body from one side to the other. Fig. 5. A frequency curve plotted from the figures given 
Fig. 1 gives an idea of the front panel layout with dimensions for in Table Two for the B coils. Such a curve is helpful 


spacing the components on the 7” x 22” x 1/16” aluminum panel. 
The control just below the voltmeter and to the left is the filament 
rheostat. The control (same type knob) to the right is the volume 


*Chief of Staff, Radio and Television Institute, Chicago, Ill. 
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in locating the dial position of stations whose frequency is 


known 
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Fig. 2, above. The first detector and oscillator coils are 
wound on S-M No. 131 coil forms in the manner shown 
above. The terminal leads of the coils are connected to 
the tube circuit in accordance with the diagram also shown. 
Fig. 4, to the left, shows how an additional coil, LR, may 
be wound to provide regeneration in the first detector circuit 


326 


control. Directly under the filament 
rheostat control are the two terminals 
for the speaker, both insulated from the 
panel. The switch to the right of the 
speaker terminals is for the filament 
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form, but since there is only one wind- 
ing, direction of the winding makes no 


difference. This is the inductance L 
shown in the circuit diagram. Both of 


LENGTH 


13.915 these coil forms plug into tube sockets, 


“on-off and the switch to the right of 


13,885 since more than one set of coils is neces- 


the filament switch is for c.w. or i.c.w. 


isano sary to cover a wide range of frequency 


reception. This switch throws the fila- 


or wavelength bands. Coil windings are 


13,855 given in Table 1 (No. 26 dis. covered 


ment circuit of the long-wave oscillator 
tube in or out as desired. For c.w. re- 


13,705 


wire — Silver-Marshall No. 130 coil 


ception, the switch is thrown to the “on” KKZ 662-37 
position, the long-wave oscillator beat- WKD 83% -60 
ing on the frequency of the intermediate KGO 107-96 Vp 


_amplifiers. KPH 


By careful examination of the com- ee 


plete circuit digram, it can be seen that 


KDKA-W8XK 131-124 


there are no “tricky” gadgets or ‘“do- 
dads” concealed beneath the funda- 


WPN 146-140 


415-106 Yo 
429-122 


mental circuit. If there were things of 148-144 


13,630 forms). That additional % turn may 
13,435 sound fussy, but it just happens that 
12,850 the coil terminals hapen to come out 
12.550 that way on the coil form. Additional 
SSRs coils can easily be made for other fre- 
ee quency or wavelength bands. L is 
wound on one form. Li and L2 both 
11,350 are wound on the same form. 
41,050 To add regeneration to the first de- 


this sort, then one might expect difficul- 
ties. The most important things to bear 
in mind are those which go toward 
making any receiver, if the greatest returns are to be expected. 
The wiring should, in all cases, be uniform, keeping all leads 
as short as possible. All connections should be soldered care- 
fully, using a non-corrosive flux and a hot soldering iron. This 
has been gone into by Rapio News and anybody who doesn’t 
know how to solder connections in a radio receiver had better 
look through the past issues. Flexible wire of the stranded 
type is suggested; preferably the insulation should be rubber 
and cotton covered—the flexible lamp-cord type. 

The first detector coil and the short-wave oscillator coil 
inductances are wound on Silver-Marshall forms, No. 130. 
No. 26 d.s.c. wire is used for each inductance. The circuit ar- 
rangement of the short-wave oscillator is shown diagrammat- 
ically in Fig. 2, the purpose being to keep the high-potential 
terminals away from each other and the ground or low-potential 
terminals. C4 is a grid condenser of 0.00025 mfd. capacity; 
C2, National equicycle, 50 mmfd.; C, .025 mfd. by-pass con- 
denser (Sprague); R5, Lynch 0.03 megohm grid leak. 

L1 is the secondary tuning inductance and L2 is the tickler 
inductance. The number of turns varies with the frequency 
or wavelength band to be covered. Construction or assembly 
of these inductances is shown in Fig. 3. The inductances are 
wound in the same direction. The secondary inside terminal, 
S1, connects to the filament return; $2, the secondary outside 
terminal, connects to the grid 
through the grid condenser and 
the grid leak. The tickler inside 
terminal, T1, connects to the 
plus of the “B” battery; the 
tickler outside terminal, T2, con- 
nects to the plate of the oscil- 
lator tube. The spacing between 
the windings Ll and L2 is 
about one-quarter of an inch. 

The first detector coil induc- 
tance is wound on the same style 
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the D coils. 


TABLE 3 


TABLE 2 


10,930 tector, an additional tickler winding will 
have to be made on the same form with 
the secondary inductance, L. Regenera- 
tion is not included in the circuit diagram, but it is shown in Fig. 
4. LR is the detector tickler winding; RR regeneration control, 
10,000 ohms and CR is a 0.0005 mfd. condenser. L and LR 
are wound the same as Li and L2, with about the same num- 
ber of turns. 

In calibrating the receiver it is necessary only to calibrate 
the oscillator condenser dial, since the detector tuning is rather 
broad. Most accurate calibration can be made from the regular 
commercial stations which have stabilized frequency control. 
While it takes longer to do it this way, the calibration is very 
accurate, since the commercial stations usually stay on fre- 
quency. The complete list of U. S. stations appears in the 
“Commercial and Government Radio Stations of the United 
States,” published by the Department of Commerce, price 15 
cents, from the Superintendent of Documents, Washington. 
D. C. From the frequency or wavelength calibrations, a curve 
can be plotted, a mighty handy thing to have, especially when 
tuning for a station. Three examples of calibration charts are 
given in Tables 2, 3 and 4. 

*WQU in Table 2 doesn’t check exactly—the above dial 
reading is exactly as logged. On this set of coils, HJO is 
received at 73 degrees; G2IV, 119; XDA, 138) C) Ree 
PPW, 144; GBU, 121, and G5SW, 136 degrees. 
on the oscillator dial are given, high and low sides. The fre- 
quency or wavelength curve 
which was plotted from these 


Figs. 6 and 7, Above are shown two 
methods of tone control which may 
be used in the superheterodyne re- 
ceiver described here. 
Fig. 6 is recommended because it has 
the property of suppressing either the 
high or low notes, as desired. 
circuit shown in Fig. 7, while useable, 
suppresses only the high frequencies 


To the left, the Table indicating dial 
settings, wavelength settings and sta- 
tions tuned in on the C coils 


To the right, a dial-setting table for 

Above, at the top of the 

page, is listed the coil table for the 
B coils 


calibrations is shown in Fig. 5. 

The C coils calibrate as in 
Table 3. On this set of coils, 
VK2ME dial reading is 85 de- 
grees; WSBN, 138; PPW, 45; 
XDA, 12314; CKA, 39%: PCJ, 
114, and VMZAB, the Southern 
Cross, was copied during the 
flight from Ireland to New York 
on (Continued on page 368) 
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The 
All-Purpose 


Short Wave 


eceiver 


AS front view of the National battery-operated Thrill Box, 
with metal cabinet removed to display the internal assembly and 
layout details 


The nationally known receiver described here is suitable for code, 


radiophone or short-wave broadcast use. 


While intended prima- 


rily as a short-wave receiver, its range extends from 9 to 550 me- 
ters with the aid of plug-in coils. It has single-dial tuning and can 


be built for either a.c. or battery operation. 


The use of the new 


two-volt battery tubes in this receiver makes it one of extremely 
economical operation 


By Robert S. Kruse* 


OST short-wave receivers have been altogether too 
limited in their possibilities. The international short- 
wave broadcast ‘“‘fan” needed one sort of receiver, 
the radio-telegraphing ‘“‘c.w.” amateur wanted an- 

other and still a third kind seemed necessary to the radiophone 
amateur. Furthermore, all three kinds of sets seemed to share 
between them some outstanding shortcomings, which may be 
listed as follows: 

1—Lack of a continuous tuning range, or else very cramped 
tuning at some wavelengths. 

2—Inability to work with different sorts of antennas with- 
out readjustments or even recalibration (‘logging’). 

3—Lack of true single control. 

4—Poor selectivity. 

5—Complexity, either by reason of many sorts of coils or 
else by reason of switch-gear or range-shifting condensers. 

6—Inflexibility as to “A” and “B” supply. 

7—Mechanical instability. 

A year ago measurements and tests were made with the 
purpose of arriving at a receiver design which should also be 
suited to all three sorts of short-wave reception—international 
broadcasting, amateur phone 
and amateur radio-telegraphy. 
The design went through the 
well-known preliminaries and 
emerged as a model which, in 
the hands of the National 
Company, became a commer- 
cial chassis known as_ the 
SW-5. In addition to meet- 
ing the requirements pre- 
viously mentioned this chassis 
can readily be constructed for 
either a.c. or d.c. operation, 
likewise it provides a degree of 
sensitivity not usual in short- 
Wave receivers. Other inci- 
dental advantages appear in 
the present form, as manufac- 
tured. 

It is practically self-evident 
that good sensitivity and good 


*Consulting Engineer. 


Practically all of the wiring of the receiver is accomplished 
underneath the chassis of the receiver. 
such items as sockets, by-pass condensers, chokes, etc. 


selectivity cannot be combined unless one uses tuning ahead 
of the first tube in the set—that is to say, “selectivity before 
gain.” Should anyone be in doubt it is only necessary to recall 
that a few years since we had broadcast receivers with such 
“untuned inputs,” “coupler tubes” and the like, but that now 
we have gone to the opposite extreme and invariably put one, 
two, and even three tuned circuits ahead of the first tube. 
The only reason broadcast receivers ever tolerated the coupling 
tube was that it was considered “impossible to produce align- 
ment of the first circuit with the rest because of the associa- 
tion of the first circuit with the antenna.” As soon as this 
was discovered to be a mere superstition all manufacturers 
dropped the coupling tube in a moment. Why not? Has it 
any advantages whatever? 

Similarly the short-wave receiver has stuck to the ‘‘coupling 
tube” idea because it is “impossible to—”’ and so on. Some 
consideration of this belief suggested that it was not altogether 
sound; indeed, the suspicion arose that it was probably not 
more than 2 or 2% times as difficult as in the usual broadcast 
receiver. The ganging problem was accordingly attacked as 
Experiments soon confirmed the sus- 
picion that satisfactory gang- 
ing could not be expected 
from cut-down broadcast con- 
densers. A smaller, more rigid 
tuning condenser was devised, 
with due attention to avoid- 
ance of all wiping contacts. 
Some details of the construc- 
tion were discussed in the June 
paper referred to above. 

Having found the new tuning 
gang to maintain alignment it 
was necessary next to assure 
the permanence of the coils. 
This is a thing not quite as 
simple as it sounds. From the 
standpoint of mechanical solid- 
ity it was desirable to wind the 
wire in threads, cut in a molded 
bakelite form. A very few 
tests confirmed the previous 
experience that such a coil is 
very bad at short waves. 


the heart of the matter. 


Also here are located 
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There remained the choice of using 
some sort of a skeletonized or ribbed 
coil-spool or else going to a better 
high-frequency material for a threaded 
spool. It was known from previous 
work that a good low-loss ribbed spool 
can be made of black bakelite, but in 
the present set such a spool would not 
answer because the wire is supported 
at the ribs only and can therefore shift 
slightly during the handling of the 
coils. This shifting produces altera- 
tions of inductance and “raises hob” 
in a single-control set—though quite 
harmless in a multi-control one. The 
coils were therefore wound in cut (not 
moulded) threads in spools made of 


OBERT S. KRUSE, although a com- 
paratively young man, is well known 
as a consulting radio engineer and writer. 
He has been actively engaged in ama- 
teur radio since 1907, almost wholly for 
the purpose of inquiring into transmis- 
sion effects. Mr. Kruse organized the 
first series of “fading tests” for the Bu- 
reau of Standards and A. R. R. L., and 
also co-operated in other tests of the 
General Electric Company, Scientific 
American and for Dr. G. W. Pickard. 
Mr. Kruse will be remembered as co- 
author with James Millen of an article 
on “An Analysis of AC-Operated Short 
Wave Receiver Design” which appeared 
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the plate-circuit capacity is—for one 
particular tube—a fixed capacity, and 
if this capacity is “transformed over” 
into the secondary one has the effect 
of a small fixed condenser shunted 
across the tuning condenser. ‘This is 
bad, because one must then increase 
the size of the tuning condenser quite 
considerably to preserve the same 
tuning range. Incidentally, also, the 
power factor and selectivity of the 
tuned circuit suffer if the primary has 
more turns than the 2-to-3 proportion 
just mentioned. 
The third winding on the form is 
close-wound of small silk-covered wire 
in a narrow groove at the lower end of 


ner, 1930, 


a special bakelite called “R-29.” This 
is a product of Radio Frequency Lab- 
oratories and has in several instances 
been found to hold the solution to a 
knotty problem. 

The use of a 4-prong coil form to fit the standard UX socket, 
or a 5-prong socket like the UY standard, was very attractive 
but was abandoned in favor of a special 6-prong socket which 
permitted complete independence of the three windings which 
appear on each coil form. This independence permits two 
major advantages. One is avoidance of detector grid-blocking 
and the other is the ganging trick first described in detail in 
an earlier part of this article. 

The method of ganging with these coils depends on their 
winding arrangement. The heavy-wire winding is spaced to 
occupy a length about equal to its diameter. This is not quite 
the best theoretical form but is one which is conveniently 
maintained for all the coils of the series, while at the same 
time it is not far from the ideal. This heavy-wire winding is 
used as the secondary, regardless of the positon in which the 
coil is used. Putting it differently, the heavy-wire winding is 
always the tuned winding which feeds the next grid—whether 
that be the rf. tube or the detector. ‘“Inter-wound” with 
heavy-wire winding is a primary winding of fine wire. This 
winding has 66% as many turns as the secondary. This ratio 
gives almost all of the r.f. gain which would be obtained with 
a primary having as many turns as the secondary. At the 
same time it does not transfer as much capacity from the plate 
circuit into the next tuned circuit (grid circuit), where it is not 
wanted. There are several reasons why it is desirable to keep 
this capacity-transferring action down. One is that the capacity 
is not exactly the same for all tubes and will therefore change 
slightly when the tubes are changed, thus tending to disturb 
the calibration or “logging” of the set. Another reason is that 


Fig. 1, the complete circuit. 
shunted by variable condensers. 


in the June issue of Rapio News. 


the spool. It is normally used as the 
detector tickler. Because of the high 
gain of the type of detector employed 


this tickler has fewer turns than is’ 


usually specified for short-wave circuits. 


Circuit Alignment 


It has been customary in short-wave receivers to use two 
types of coils, the antenna-coupler or r.f. input coils being 
without ticklers and having provision for coupling in the an- 
tenna through an antenna winding or a small condenser. It 
was decided in this case to avoid the condenser-coupling 
method for the double reason that it tends to cause severe mis- 
tuning and that noises, especialy power-line noises, appear to 
be somewhat more severe with such an input than with an 
antenna coil. A variable condenser in series with the antenna 
does not provide proper compensation when the antenna is 
inductively coupled, the series condenser having to be re- 
set with almost every change in tuning. It therefore amounts 
to another tuning control and spoils the single control feature 
entirely. A “vernier’’ condenser connected across tuning con- 
denser will give fairly good compensation but will not quite 
maintain alignment across the tuning scale. The reason for 
this may be stated as follows: At one particular dial setting it 
is possible to produce exactly the same effect with a secondary- 
shunt capacity as with a primary-shunt capacity, but this state- 
ment does not held exactly if the tuning is changed, unless the 
coupling is made exceedingly tight. Since it was stated above 
that the primary-secondary coupling was intentionally not 
made too tight, one may see that complete compensation must 
be done in the same circuit of the r.f. and detector coils. 

This leads to the arrangement shown in the finally accepted 
circuit, Fig. 1. Coil L2 is the one which we will regard as 
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In the antenna circuit we have the r.f. transformer with both primary and secondary 
That across the secondary Sl may be termed Cl. 


In the detector circuit the 


variable condenser termed C2 is shunting the secondary, which we will term S2. Explanation of these two cir- 


cuits and how they are ganged is contained in the text 
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correct, and the problem is to make Li “run with” or align 
with it. Now L2 has across its secondary the capacity of the 
tuning condenser C2, also the input capacity of the detector 
tube. In addition to this there is coupled to the secondary a 
portion of the plate-circuit capacity of the detector itself (via 
the tickler T2) and in addition to this there is coupled in some 
of the plate-circuit capacity of the preceding r.f. tube via the 
primary P2. Since these capacities differ somewhat with 
tubes it is important to start by making them as small as pos- 
sible, as well as attempting to keep them from shifting as a 
result of any ordinary tuning operation. We have already seen 
that the 2-to-3 primary winding tends to keep the preceding 
r.f. plate out of the picture to some degree.. It is now evi- 
dent, also, that the detector’s own plate circuit must be back- 


coupled as loosely as possible. This in itself would be ample 
reason for choosing the grid-leak screen-grid type of detector. 
The screen-grid construction, as is well 
known, lowers the plate-grid capacity 
through the tube and thus tends to mini- 
mize the unavoidable “tuning effect” of 
the regeneration control. In addition to 
this the very high gain of such a tube 
gives us a high output as compared to 
the input. Thus only a very little of 
the energy need be coupled back, and we 
are able to use a small tickler winding, 
not too close to the secondary. Both 
matters tend to minimize the objection- 
able back-coupling of capacity into the 
tuned circuit L2C2. It only remains to 
explain why any regeneration control has 
been retained, which will be done some- 
what later. 
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Turning to the rf. input (antenna coupling) circuit we will 
now undertake to produce the same conditions, after which 
we may expect the two circuits to “track” or “run together.” 
It is evident that the primary and tickler windings must have 
connected across them something which will couple-into Ll a 
capacity equal to those provided by the plate circuits asso- 
ciated with L2. The plate-circuit-capacity across P2 is per- 
haps 15 micro-microfarads and very obviously cannot be re- 
placed by the antenna in the case of Pl. Even a small antenna 
has more capacity than that, yet would be ruined if we tried 
to operate it in series with a fixed condenser of 15 mfds. The 
detector-plate-circuit capacity across T2 is somewhat larger 
and this winding accordingly looks more promising as a pos- 
sible antenna winding. This is actually the arrangement used. 
The “tickler,” T1 becomes the antenna winding and the pu 
mary” P1 is shunted by a “makeup” condenser which imitates 
the effect of a preceding plate circuit. Ideally the makeup 
condenser should exactly imitate the preceding plate circuit 
and the antenna-capacity should exactly replace the detector- 
plate-circuit-capacity. Practically, however, it is found quite 
possible to use one for compensating differences in the other. 
This compensation is a “set-and-forget” adjustment. Except 
for differences from one set of coils to another it need not be 
changed after the set is in operation. The coils, as supplied 
with the set, are of sufficiently exact construction so that 
such changes are usually needless. This is due to the use of 
a moulded form with cut threads. 

By the “dodge” just mentioned it is possible to change an- 


The two tuning condensers 
for the two tuned circuits 
are supported rigidly on 
brackets attached to the 
drum dial, as shown above 


Looking down on the top 
of the receiver. Metal shield 
walls separate the tuning 
elements from the audio 
channel which is located 
along the rear edge of the 


A front view of the very ship- 
shape looking National Thrill 
Box short-wave receiver 


tennas, or tubes, and to make up 
for the effect by a twist of the 
makeup condenser. The adjust- 
ment is found easily in the usual 
manner—by the rise in_ back- 
ground murmers as resonance is 
reached. After that true single 
control exists, as in a standard 
broadcast receiver. In the proc- 
ess we have had to use but ONE 
type of coil for each tuning 
range. It is not only easier for 
the manufacturer to make the 
coils alike but it is also easier 
for the user of the set to jump 
to another range; he has but to 
reach for two coils of the same 
color and to put one in each 
socket. 

The regeneration control is by 
detector screen-voltage variation, 
as this has both a positive action 
and a wide range which will pro- 
duce the desired action with any 
orinary tube, and with “B” and 
“A” voltages within about 20% 
either way from the proper 
values. 

Since short-wave reception 
sometimes demands the use of 
the headset a jack has been pro- 
vided in all models, directly after the first a.f. tube. This does 
not monitor across the audio transformer but is a cutoff jack, 
removing the transformer completely from the circuit when 
the headset is jacked in. One is thereby freed from the con- 
fusion due to hearing from two sources (headset and speaker), 
also for weak signals one has slightly (about 3/1) better 
sensitivity. The final stage is a push-pull one with an output 
transformer, so that the output terminals are entirely dead 
except for signal voltages. In the a.c. set there is used a pair 
of -—27 tubes which are operated so as to produce somewhat 
more output than could be had from a —71 or —71-A while at 
the same time producing negligible hum. In the d.c. set there 
is used a pair of the new —31 output tubes. The biases are pro- 
vided by cathode drop for the a.c. case and by a “C” battery 
in the d.c. case. 

A special point with regard to the audio channel will be 
mentioned in the paragraph on amateur c.w. reception. 

In the d.c. set particular attention has been paid to the mat- 
ter of power-supply convenience. The 2-volt filament cir- 
cuit load consists of two —32 filaments, a —30 filament and a 
pair of —31 filaments. This is a load which can be handled 
during about a year of ordinary use by the new Eveready 
2%4-volt semi-dry battery. This battery may be transported 
dry and light. It has about the dimensions and appearance 
of an ordinary 100 ampere-hour storage battery and is filled 
with water after arrival. It then has about the same weight 
as a storage battery but requires no attention and is free of 
sulfuric acid. The filament supply (Continued on page 370) 
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The Radio Corporation of America has 
only recently opened up the superhetero- 
dyne situation by allowing their licensees to 

manufacture receivers embodying the superhetero- 
dyne principle of reception. The coming season will 
probably witness great activity in this field. The receiver 
described here is one of the first to be given to the public in 
accordance with this arrangement. It embodies excellent 
features of mechanical and circuit design and will commend 


Front view showing the power trans- 
former and audio tubes at the left, 
while the three-gang condenser tun- 
ing the r.f. and first detector stages 


is at the right 
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Fig. 3. The band-pass 
effect of the first if. 
stage is graphically pic- 
tured—curve A was made 
with the switch in “dis- 
tance” position, while 
curve B was made with 
the switch in “local” po- 
sition 


The back view of the 

Silver super. The shield- 

ing of tubes and coils is 
clearly shown 


itself to its builders by its outstanding performance. 
By McMurdo Silver 


T has often been said that the superheterodyne system of radio reception is the 
Rolls-Royce of radio, and not without excellent justification, yet in the past several 
years we have seen practically all engineering development concentrated upon 
tuned radio-frequency receivers, due to certain defects extant in past practical 

superheterodynes which have been aggravated by increasingly congested broadcasting 
conditions, and because of certain developments, principally screen-grid tubes, which 
have contributed greatly to t.r.f. performance possibilities. 

Looking back, for a moment, through the past eight years, we find that superhetero- 
dynes first enjoyed popularity in the fall of 1923, at which time it was possible to build 
a super of far higher sensitivity than was available in the simple t.r.f. or regenerative 
sets then being built. The actual selectivity of these old supers, normally employing 
five to six tuned circuits, was appreciably superior to that of one or two-tuned circuit 
regenerative or four-tuned circuit t.r.f. sets, though they suffered from what was then 
relatively low-powered, uncrowded broadcast conditions, the not very serious drawback 
of image frequency interference, sometimes called harmonics, plus a variety of other 
forms of interference manifesting themselves in a multiplicity of dial points at which a 
single powerful station could’ be tuned in. Their 
sensitivity made up for this drawback under old 
conditions, and it may be said that the real factor 
of original superheterodyne popularity was sensi- 
tivity. With the advantage that screen-grid tubes 
provide, it became possible to build t.r.f. receivers 
of as high an order of sensitivity as is practically 
desirable, and a very good order of selectivity, 
which, when compared with a conventional super 
of 1927, showed possibly better apparent selectivity 
due to freedom from image and other types of in- 
terference peculiar to the super alone. New addi- 
tions, the increasingly important factors of single 
control tuning and all electric operation, seemed 
to favor t.r.f. development, at least in the minds 
of most engineers, to whom the problem of adapting 
these features to the super seemed an almost insur- 
mountable problem. And,of course,the patent situa- 
tion was a very definite factor and one which has just 
now been ironed out by the offering of superhetero- 
dyne licenses to a number of radio manufacturers. 
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Long before the appearance of the 
first commercial superheterodyne the 
writer was intrigued by the super and 
was, in fact, co-designer of the first 
commercial superheterodyne kit ever 
to gain popularity—and, although the 
tangible results of his recent work 
have been t.r.f. sets, much thought and 
development work has gone _ into 
supers, against the time when they 
could legally be made, and during this 
period he has devised methods for 
completely electrifying the superhet- 
erodyne, and providing it with a de- 
gree of absolute selectivity and sensi- ~ 
tivity that will put the best t.r.f. sets 
to shame, as the accompanying curves 
of a new design will illustrate. This 
receiver will be described in this and 


present 
dealing 


perfection. 


T is with genuine pleas- 
ure that we are able to 
here 
not only with a 


brief résumé of superhet- 
erodyne operation, but also 


with the design of a par- 
ticularly interesting job by 
one who has done much to 
bring superheterodynes to 
their present high stage of 


the oscillator is set to heterodyne the 
1000 ke. signal to 175 kc. In the first 
case of 1000 kc. and 1010 kc., the per- 
centage difference is 1%—in the sec- 
ond case of 175 kc. and 165 kc., the 
percentage difference is about 5.7%, so 
that the selectivity problem for the su- 
per is about six times simpler than for 
a t.r.f. set, neglecting entirely the fact 
that 1% discrimination at 1000 ke. is 
practically impossible to any t.r.f. set 
ever made or now being made. Com- 
pare this tremendous advantage with 
the fact that a good super can employ 
quite practically nine tuned circuits, 
whereas a practical t.r.f. set cannot 
exceed five tuned circuits, and the 
selectivity advantage of the super be- 
comes overwhelmingly apparent. 


an article 
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This is the circuit employed by Mr. Silver in his latest superheterodyne. Nine tubes in all are used; one as a first detector, one 
as an oscillator, three as i.f. amplifiers, one as a second detector, two in push-pull as a final audio stage and one in the rectifier circuit 
of the power supply unit. A.C. tubes allow complete a.c. operation of the receiver 


ing it in detail it will be interesting to consider a few of the 
problems inherent in the superheterodyne system of reception. 

Essentially, a t.r.f. receiver consists of an r.f. amplifier 
which can be adjusted, today by one dial, to different fre- 
quencies in the broadcast band. Essentially, a ‘‘super” consists 
of a pre-tuned low radio-frequency (generally called interme- 
diate-frequency) amplifier to which different signals are ad- 
justed by heterodyning them to the r.f. amplifier frequency. 
The difference between a t.r.f. set and a super can probably 
be most simply expressed by saying that a t.r.f. set is tuned to 
the signal, while the signal is tuned to the super. The tuning 
of the signal to the super r.f. amplifier is accomplished by 
means of an oscillator operating at a frequency differing from 
the signal frequency by the frequency of the r.f. (usually 
called the intermediate-frequency) amplifier, thus producing a 
beat essentially equivalent in modulation to the signal fre- 
quency, but at the i.f. amplifier frequency. 

Two very great advantages result, the first the possibilities 
of very great amplification made possible by the selection of 
a low intermediate or amplification frequency, and the second 
what may be called the “arithmetical” selectivity gain. This 
is easily understood by considering the selectivity problem pre- 


sented by the attempt to discriminate between a 1000 kc. and ° 


a 1010 kc. signal, an almost impossible problem for any t.r-f. 
set. Considering a super using the, for this purpose, disad- 
vantageously high intermediate amplification frequency of 175 
__ke., we find that the interfering signal is still 10 kc. away when 


> i 
at = 


and fidelity viewpoint of using two tuned circuits in a tuned- 
plate, tuned-grid arrangement (variously known as dual-selec- 
tor, siamese, etc., circuits) has long been recognized. In 
t.r.f. circuits, the capacity variations which arise from the 
misalignment in the variable condensers required by commer- 
cial tolerances prevent their being anything but an approxi- 
mation of a real “siamese” circuit. In the superheterodyne 
these circuits can be used in the if. amplifier where they 
operate at a fixed frequency and where full realization of their 
advantage can be had. 

Two serious disadvantages of the super cannot be ignored, 
however. Consider the reception of a 1000 kc. signal with the 
oscillator set 175 kc. away to produce a 175 kc. beat for the 
if. amplifier, or at 1175 kc. It will also heterodyne a signal 
at 175 ke. further away, or at 1350 kc. at the same time, and un- 
less the tuned circuits preceding the first detector are sufficiently 
selective to shut out definitely a 1350 kc. signal when they 
are tuned to 1000 kc., interference which is called image fre- 
quency interference results. 

Obviously, the higher the intermediate frequency, the simpler 
will be the problem of pre-selection, but 175 kc. is the highest 
practical if. for reasons which will be brought out later. The 
second problem is where the stations themselves may be sepa- 
rated by the if. when, if both reach the first detector, a beat 
will result carrying the modulation of one or both stations, 
which will be amplified. Here, again, the problem is selectivity 
ahead of the first detector, which can be obtained by the use of, 
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and volume control symmetrically disposed above the tuning 
knob. The chassis is 19 inches long and 10% inches deep 
and carries the complete receiver and power supply assembly. 
The three-gang condenser tuning the r.f. amplifier stage, the 
first detector and oscillator will be seen at the right front end 
of the chassis, while on the opposite side of the dial are located 
the filter condenser bank and the power supply transformer. 
Directly behind the gang condenser are located first the r.f. 
amplifier tube, then the second detector, and, closest to the 
center, the oscillator tube, all three being shielded. The r.f. 
amplifier and first detector are —24 type a.c. screen-grid tubes, 
while the oscillator is a -27 type tube. Directly behind the 
gang condenser and its three tubes is located the intermediate 
amplifier and second detector assembly, which is built as a 
complete assembly on a sub-chassis which, in turn, is fastened 
to the main chassis. The reason for this is that the “peaking” 

adjustments on the intermediate amplifier are 


= relatively critical, since the amplifier must be 


of the layout lends itself to easy wiring 


£ adjusted to exactly 175 kc. This if. amplifier 


40,000 
: : + 
and efficient operation. The socket shown 


=PDISTANT" pre-tuning is done at the factory, so that the 


serviceman or experimenter receives an accu- 


in the vertical plane is for loud speaker 
connection 


rately pre-tuned amplifier, requiring in itself no 


{000 


adjustment to insure proper alignment of the if. 
amplifier circuit. To the left of the second de- 


Fig. 1. The over-all selectivity of the en- = 


tire receiver. Great sensitivity with suffi- 


8 = tector are the two —45 push-pull power output 


at 


tubes and to their left the —80 rectifier tube. An 


examination of the bottom view photograph of 


cient selectivity without appreciable side- 


band cutting are the features of this system ii 


the chassis indicates that the r.f. and first detec- 
tor coils are placed at mutual right angles to 


eliminate coupling, while the oscillator and first 


say, two tuned circuits, one as an r.f. am- 


detector coils are mounted coaxially to provide 


plifier ahead of the first detector. 


the necessary coupling. 


The choice of an intermediate frequency 
has, in the past, often seemed a matter of 


At the rear center of the chassis is located the 
phonograph jack and to its right the audio trans- 


designer’s whim, but.is actually definitely 


masiTa 


former coupling the second detector to the —45 


settled upon an examination of the actual old 


push-pull stage. To the right of this will be seen 


problems involved. For amplification and 


a socket for loud speaker connections and on 


rt 


direct selectivity, the lower the if. the 


Ee 


the rear of the chassis, just above, a socket for 


better, whereas for freedom from image- 
frequency interference, the higher the bet- 


one —45 push-pull tube, to the right of which is 
located the power supply filter choke. Behind 


ter, even to the extreme of the infradyne, in 


i this choke is a —80 rectifier tube socket; to the 


which the i.f. was actually above the broad- { 
cast band. As the image-frequency prob- 

lem is the most serious today, a high if. is 
indicated, but another factor enters, lim- 

iting the point to which if. may go. Any detector 
generates harmonics of the r.f. signal carrier applied 
to it, and in the case of a power detector handling 
high signal voltages, harmonics, up to the third, 
represent quite a fair percentage of the fundamen- 
tal. It has been found that if the third harmonic 
of the if. falls in the broadcast band, leakage in 
the set from second detector output back to first 
detector can cause serious interference problems, so 
that the if. should be low enough to keep its third 
harmonic below the broadcast band. The third 
harmonic of 175 kc., for example, is 525 ke., just 
safely below the broadcast band, and therefore 175 
kc. is indicated as the ideal if, Why not 170 kc., 
may be asked. The choice of anif. thatisa multiple 
of 5 kc. rather than 10 is desirable, since broadcast- 
ing stations in the American system are spaced 10 
kc., and two stations themselves separated by 170 kc. or 180 
kc. will cause less trouble to a sharp 175 ke. if. amplifier than 
they would to a 170 kc. amplifier (see above for details of this 
type of interference). 

The ideal superheterodyne is one combining the points of 
good t.r.f. amplification, and the pre-tuned if, amplification of 
the super, and such is the receiver design illustrated herewith. 
To fully utilize these characteristics, the first detector should be 
preceded by at least one stage of t.rf. amplification and the if. 
amplifier should employ the best tuning features found in mod- 
ern t.r.f. sets, or double tuned circuits between each if. tube. 

The receiver illustrated and described herewith incorporates 
these features, and a consideration of its design and construc- 
tion should prove interesting, inasmuch as it incorporates the 
features necessary to make a modern superheterodyne the real 
Rolls-Royce of radio—features not found in any previous super- 
heterodyne designs. 

Examining the super structure picture, it will be seen that 
the assembly is a symmetrical one in that the tuning dial is 
located at the exact center of the chassis with the on-off switch 
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left of it the second —45 tube socket, and just to 
the front the lugs of the 
power transformer which 
project through the bot- 
tom of the chassis. Ad- 
ditional small by-pass 
condensers and chokes will 
be seen located on the 
under side of the chassis 
in various positions. 

For the sake of sim- 
plicity and clarity, and in 
order to give a better idea 
of the location of individ- 
ual parts, the wiring has 
been left off this chassis. 
(Continued on page 371) 


The “innards” of the intermedi- 


ate frequency transformer. The 

single plate condensers on the 

bakelite base are to tune the 

primary and secondary to obtain 
a band-pass effect 


| ore 


Fig. 2. The over-all selectivity 
of the if. amplifier 
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NEWS from zhe MANUFACTURERS 


New Flechtheim Condensers 


A. M. Flechtheim & Co., Inc., 136 
Liberty Street, New York, announces 
among several new types of condensers, 
its type HS which has a small physical 
size and high working voltage with a 
rating of 1000 volts dc. or 660 RMS 
rectified a.c. This condenser is especially 
valuable for use in aircraft receivers and 
transmitters and in portable radio out- 
fits. 


The Flechtheim Company also an- 
nounces a new 5000 volt d.c. (3300 RMS- 
RAC) transmitting condenser for use in 
broadcast stations. 

The new 1930-31 Flechtheim fall cata- 
logue is now available and will be sent 
on request. 


Aircraft Radio Receiver 


Stromberg-Carlson Telephone Com- 
pany, Rochester, N. Y., is manufacturing 
a new and improved type of aircraft 
radio receiver known as Model D, fol- 


lowing specifications developed by the 
Aircraft Radio Corporation, Boonton, N. J. 
An outstanding feature is that it is 
universal as to frequency band and class 
of service. A frequency range of 250 
to 15,000 kilocycles is covered by the 
“new model, through the use of a re- 


* ing is 18 pounds. 


movable coil assembly. The receiver 
proper measures 15 by 7% by 6% inches. 
The weight with tubes and shock mount- 
The receiver may be 
operated from dynamotor or dry battery 
plate supply; filaments of the tubes are 
heated from the 12-volt airplane bat- 
tery. Four screen-grid —24 type heater 
tubes and one —27 heater tube are em- 
ployed. 

Four tuned circuits insure adequate se- 
lectivity for the increasing congestion of 
aircraft radio channels in the United 
States. Extreme sensitivity enables this 
receiver to operate satisfactorily with an 
antenna exposure as small as two feet 
above the fuselage. 

The remote tuning control is also 
furnished since most installations require 
that the receiver be located in the rear 
part of the fuselage away from the pilot 
or operator. 


High-Voltage Filter Condensers 


Dubilier Condenser Corporation, 342 
Madison Avenue, New York, announces a 
line of high-voltage filter condensers de- 
signed for an extremely high safety 


factor, thus eliminating possibility of 
breakdown at rated voltages. 


They are 


available in a medium-voltage range 
with 600, 1000 and 2000 volt units of 
wax-filled and oil-impregnated construc- 
tion, and in a high-voltage range, with 
3500, 5000, 6000 and 10,000 volt units oil 
impregnated and oil filled. 

Each of these new condensers repre- 
sents a single section, and not a number 
of sections connected in series. There- 
fore, there are no drawbacks such as se- 
ries balancing resistors and unequal 
voltage stresses. The high voltage con- 
densers employ paper dielectric. 


Grimes Joins RCA 


David Grimes, radio engineer and 
writer, has recently joined the License 
Division of Radio Corporation of 
America. Mr. Grimes has been appointed 
engineer in charge of the Circuit and Ap- 
paratus Section of a recently organized 
Patent License Division Laboratory 
which co-operates with various manu- 
facturing companies licensed under RCA 
patents. 

Mr. Grimes, who is well known in the 
industry as a writer and consultant, or- 
ganized and operated the David Grimes 
Company in the early days of broad- 
casting. 


Auto-Radio Loud Speaker 


Tilton Mfg. Company, New York, has 
brought out a new Ex-Stat speaker for 
automobile installation which combines 
beautiful appearance, remarkable tonal 
range and a method for central mounting 


< 


in almost any part of the car. This 
speaker has a totally shielded driving 
unit which eliminates troubles usually 
arising from the accumulation of dust 
and grease in installations of this kind. 
There is a small window in the driving 
unit case to enable the adjustment of the 
armature when necessary. The special 
case is moisture proof and has been de- 
signed with a view to furnishing the best 
possible reproduction under the difficulties 
which motor car acoustics produce. 


Radiola Combination 


Coincident with 
the announcement of 
the Radio Corpora- 
tion of America that 
all of their licensees 
will be permitted to 
| manufacture super- 
| heterodyne receivers, 
| comes the announce- 
ment of the new RCA 
superheterodyne, 
Model 86, illustrated 

here. This receiver is 
“ equipped with the 
latest improved type of electric phono- 
graph and is housed in an attractive con- 
sole type cabinet. 


Electrodynamic Speaker Units 


Jensen Radio 
Mfg. Company, 
Chicago, Illinois, 
is manufacturing 
two new electro- 
dynamic speaker 
units designed as 
the Jensen Midget 


and Jensen Con- 
cert Junior. 
These new 


models have been 
designed for use 
with automobile 
and so-called mantel or midget type radio 
receivers and for similar purposes re- 
quiring a speaker which permits installa- 
tion in limited space. The cone diameter 
(Continued on page 369) 
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HE United States Signal Corps radio telephone trans- 

mitter and receiver, the wiring diagram of which is given 
above, is printed by permission. The entire assembly in- 
cludes a complete transmitter, and receiver circuit. These 
circuits are so arranged that either the pilot or the ob- 
server may operate them, and the interconnecting lines 
necessary to do this are utilized as a telephone system be- 
tween the seats of the two operators. The outfit is powered 
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~~ 


~--FILTER INTERPHONE 


by a wind driven generator, although two 22 volt batteries © 


are utilized on the first two audio stages. 2 type VT2 


tubes, 3 type VT1 tubes, and one voltage regulator are used. _ 


The voltage regulator tube keeps the voltage practically 
constant regardless of the speed of the generator. This sys- 
tem was designed particularly for airplane use, and is of 
the rugged construction necessary for such use. Provision is 
made to use either Western Electric or General Electric tubes. 
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HE U. S. Radio and Telephone Co.’s model 41 is a 7 


tube receiver. Three stages of tuned radio frequency, 
neutralized, feed into a leak-condenser detector which is in 
turn transformer coupled to the first audio stage. The 
power output stage is push-pull. The radio frequency 
stages, detector, and first audio stage all use type —27 tubes, 
and the power output stage type —45 tubes. All potentials 


SECTION SHOWN IN DOTTED 
LINES IS IN SPEAKER. 


AVERAGE VOLTAGE READINGS 
VOLUME CONTROL AT MAXIMUM 
LINE VOLTAGE = 115 VOLTS 


TYPE | TUBE} “A" "B" | CONTROL | CATHODE PLATE 
OF Ne |VOLTS|VOLTS GRID VOLTS CURRENT 
TUBE "C" VOLTS MILLIAMPS 


are supplied from one power transformer. A type —80 
tube is utilized in the power supply, supplying B potential 
to the tubes. The necessary voltage to furnish field excita- 
tion to the electro-dynamic speaker field. Control of volume 
is accomplished by varying the cathode bias on the radio 
frequency tubes. The proper voltages applied to the tubes 
are shown in the insert. 
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HE Philadelphia Battery Co.’s model 96 receiver em- 

bodies numerous interesting features. Among them are: 
band pass tuning ahead of the first radio frequency stage, au- 
tomatic volume control, resistance coupled first two stages 
audio, push pull power output stage, and tone control are 
some of these features. The receiver uses eight tubes, 
three type -24 tubes in the tuned radio frequency stages, 
one type —27 tube in the volume control tube, two stages of 


audio utilizing type -27, and a power output stage using 
type —45 tubes. Manual control of volume, supplementing 
the automatic control, is accomplished with a potentiometer 
in. the grid circuit of the audio stage immediately preced- 
ing the power output stage. The power supply utilizes a —80 


type tube, and is so designed to supply the necessary cur- 
rent to the speaker field, the speaker field acting as the second 
choke of the filter system. 
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BOSCH BATTERY RECEIVER 
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N the field of battery receivers we find the American 

Bosch Co.’s battery model one that utilizes a good many 
of the engineering features found in the A.C. models. Type 
—22 tubes are used in the tuned radio frequency stages, 
—O1A’s in the detector and first audio, and -12A’s, push 
pull in the output stage. Seven tubes in all are so used. 
Typical of this company’s receivers, the antenna is tuned 
to resonance with a variometer, tuned with the condenser 
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shaft, and trimmed with a vernier condenser. This in no 
way complicates the tuning of the circuit, but adds _ tre- 
mendously: to the sensitivity and selectivity of the circuit. 
The radio frequency stages are gang tuned, with trimmer 
condensers on each stage. The volume is controlled by 
varying the potential on the screen grid of the first tube. 
The audio channel is transformer coupled, the first stage 
being on the receiver chassis; second on power supply. 
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Batteries 


F one should study the history of batteries from the time 
that Volta first discovered that two metal plates immersed 
in an acid solution would act as a source of potential, he 
would have a very complete picture of the development of 

electrical apparatus up to the present date. However much we 
would like to romanticise on this subject, space demands that 
we stick to the semi-technical side of batteries and their uses. 


Chemical to Electrical Energy 


Fundamentally, a battery is just what is described above, 
two metal plates immersed in any solution that will act chem- 
ically upon one plate more than on the other. This has been 
variously described as a voltaic, primary, or galvanic cell, and 
the action is simply to convert chemical energy into electrical 
energy. The two plates, or poles, as they are technically 
termed, are at opposite potentials, and if connected together or 
to an electrical circuit, current will flow from one pole to the 
other. When the cell is in such a state that current will flow, 
it is said to be charged, and when the cell will no longer fur- 
nish current it is said to be discharged. Sometimes it is pos- 
sible to recharge such a cell to an extent by putting current 
through it in opposite direction from the discharging current, 
but as a rule this is unsatisfactory. 


The Two Plates 


The two plates, or poles, are, as said, at opposite potentials, 
that is positive and negative respectively. In the earlier days of 
experimentation it was assumed that the current flowed from 
the positive pole toward the negative pole; in fact, this as- 
sumption accounts for their being called positive and negative. 
The fallacy of this assumption has now been demonstrated by 
the electron theory as applied to vacuum tubes, which clearly 
demonstrates that current really flows from the negative pole 
toward the positive pole. However, for convenience, we still 
apply the original terms. In a cell the negative pole is the 
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The primary or voltaic cell consists of two metal plates in an 
acid. Electrical energy results from the chemical action on 
the plates. 


“crow-foot”’ battery 


The copper sulphate, or 


one that is acted upon chemically to the greatest extent. 

As the energy is used up in a cell, free hydrogen is liberated 
from the electrolyte, which collects on the negative pole of the 
cell. Unless some means are taken to remove or neutralize this 
free hydrogen, the resistance of the cell will finally become so 
great that the entire electromotive force of the cell will be 
required to overcome this resistance, and there will be no more 
potential available from the cell for other work. In this con- 
dition the cell is said to be polarized. Various methods have 
been used at one time or another to overcome this condition, 
or to depolarize the cell. One method is to remove the negative 
pole from the cell so that the hydrogen may combine with the 
oxygen in the air. The valence of hydrogen is 1 and the val- 
ence of oxygen is 2, so that they combine to form water, or 
H.0. Various chemicals have at one time or another been 
added to the electrolyte to accomplish this end in a purely 
chemical method, notably copper oxide, and in the instance of 
the so-called dry cell, manganese dioxide. Regardless of what 
depolarizing agent is used, its one function is to combine 
oxygen with air to make water. 


“Crow Foot’ Battery 


A good illustration of this fundamental type of cell is the 
“crow foot” battery. A cell of this type usually consists of 
a fan-shaped copper plate in the bottom of a glass jar or other 
container, with a zinc electrode suspended near the top of the 
container. The jar is filled with a saturated solution of copper 
oxide, or “blue stone.” More crystals of copper oxide are 
added until the copper plate is nearly covered. In this cell 
the zinc electrode is the negative pole, and the copper plate 
is the positive pole. In practice, the zinc is made very heavy 
so that it will last for quite a long time; in fact, until the zinc 
is used up or cell becomes polarized. The physical shape of 
the zinc electrode gives rise to the name “crow foot.” This 
type of cell is also known as a “closed circuit cell”; that is to 
say, lt is often used in a circuit that draws current at all times. 
In such use it has the ability to furnish a practically constant 
potential for long periods of time. 


Storage Cell 


A storage cell is one that may be recharged when exhausted. =a 
This type of cell is sometimes called a secondary cell, and by — 
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The storage cell is sometimes called 
a secondary cell. Instead of cre- 
ating electrical energy, it acts as a 
reservoir for electricity through its 
ability to accept a charge 


The conservation of space in a “lay- 
erbuilt” battery allows more active 
material in a given space than in the’ 
older type of construction. This 
reflects itself in longer useful life 


our English cousins, an accumulator. In its most common 
form it consists of two lead plates suspended in a solution of 
sulphuric acid and water. In practice, the plates are pierced 
to form an open framework, or grid, so that the surface pre- 
sented to the electrolyte is increased. The positive plate is 
_ coated with red lead and the negative plate with litharge. The 

electrolyte is composed of 1 part of sulphuric acid to 4.5 parts 
of water. When the plates are suspended in the solution, and 
a current passed through the cell, the red lead changes to 
peroxide of lead and the litharge to pure lead, deposited in 
a sponge-like mass, by chemical action. Usually the plates are 
held in place by wooden separators, although this has no effect 
on the electrical action involved. . This type of cell may be 
charged and discharged at will. When fully charged the voltage 
from a cell of this type will be about 2.3 volts, and the specific 
gravity of the electrolyte is 1.275 to 1.3. The cell should be 
recharged when the voltage drops to 1.7 under load, and spe- 
cific gravity falls to 1.25. 

The Edison cell is a variation of the cell described above, 
using nickel and iron plates in a solution of potash. 

The positive plate of this type of cell is made up of a 
collection of steel tubes which are hollow and perforated to 
permit the “active material” to be placed inside of the tubes, 
but still to be in contact with the electrolyte. These tubes are 
arranged in a framework so that the tubes are vertical, and the 
framework together with the tubes make up the complete as- 
sembly of the plate. The entire assembly is nickel plated. 
The tubes are then packed with nickel peroxide and flake nickel 
in alternate layers. The nickel peroxide is the active material, 
while the flake nickel is used to make the internal resistance 
of the cell lower than if the flake nickel were not used. 

The negative plate is similar to the positive plate with the 
exception that instead of tubes being used in the assembly, the 
plate is punched so that numerous pockets are formed. The 
plate is steel, nickel plated. These pockets are then filled 
under pressure with iron oxide. The chemical action which 
_ takes place at the time of the first charge changes this iron 

oxide to metallic iron. 

The electrolyte is a potassium hydrate solution, mixed 1 
part in 5, or, to be more exact, about 21 per cent., the specific 
_ gravity of which is 1.200. The addition of a small amount of 
lithium hydroxide completes the solution. 

_ The plates and electrolyte are usually contained in a 
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metal container, so that the entire assembly is very rugged. 
The voltage from such a cell is about 1.5 when fully charged, 
and drops to 1.2 on discharge. The éfficiency of the cell is a 
little lower than a lead plate cell, but the rigid mechanical 
construction recommends it for many uses when the usual type 
of cell is unsuited. The Edison cell is capable of suffering 
almost any kind of abuse without injury. Upon occasion, in- 
dividual cells have been known to last through 2,000 chargings 
and subsequent dischargings. 

Another, and perhaps the most familiar, type of cell is the 
dry cell. In this cell the container is made of zinc, which also 
serves as the negative pole of the cell. This container is lined 
with absorbent paper like blotting paper, which serves to insu- 
late the zinc from the “mass,” as well as to serve as a sus- 
pending medium for the electrolyte. The “mass” is usually 


powdered manganese dioxide, although carbon is sometimes 
used. 


In the centre of the mass a carbon rod is inserted, this 
rod being the positive pole of the 
cell. The mass and the paper lining 
are then wet with sal ammoniac, 
which is the electrolyte used. The 
manganese dioxide is the depolarizing 
agent. In this type of cell the chem- 
ical action is a slow eating away of 
the zinc, and the life of the battery 
is theoretically until this zinc is en- 
tirely gone. This is not quite liter- 
ally true, because the internal resis- 
tance of the cell rises, due to the 
failure of the depolarizing agent to 
fully neutralize the hydrogen, until 
the electromotive force is insufficient 
to overcome the resistance. So we 
see that the larger the cell, the 
greater its useful life is, although its 
voltage remains the same regardless 
of size. The voltage is about 1.5 
volts per cell when new. 

Such batteries are rated at a maxi- 
mum current withdrawal, so that the depolarizing effect will 
have a chance to keep step with the hydrogen liberation. This 
rating should never be exceeded for any appreciable length of 
time, lest the cell be ruined. 

The present-day “B” batteries are groups of these cells in 
one paper container connected together to give the requisite 
voltages. These units are made up in various sizes to meet 
various needs, but generally speaking, the larger the cells 
contained therein, the greater will be the economy. in their 
use, as long as the physical dimensions are held within reason. 
Some manufacturers are making such units with flat cells, 
thereby utilizing the waste space between round cells. 
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The vitals of a dry cell. The center electrode is a carbon rod, 
surrounded by the “mix.” A layer of absorbent paper insulates 
this from the zinc container which is the negative electrode. 
The container is sealed at the top with sealing wax. (Right) A 
group of cells is called a “battery.” The older type “B” bat- 
teries used round cells that were very wasteful of space. The 
life of a battery is directly proportional to the amount of active 
material per cell 
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Action of the Screen Grid in Four-Element Tubes (Part 2) 


E discussed the accelerating 

action of the screen grid last 

month, and now we will con- 

sider another function of even 
greater importance. That is, the reduc- 
tion of the internal capacity of a vacuum 
tube by the interposition of the fourth 
element. 

We know that if two metallic bodies 
are brought into close proximity with 
each other we have a condenser. In the 
three-element tube the grid and plate 
are sufficiently close to each other to 
form a condenser of quite appreciable 
capacity. This is shown diagrammatic- 
ally in Fig. 1. We also know that at 
radio frequencies the reactance of even 
a very small condenser is very little, so 
that we have almost a perfect path for 
the plate to feed back to the grid, caus- 
ing the tube to oscillate. This is true 
to the extent that the principle is used 
as in Fig. 2 to make up a very stable 
and satisfactory oscillating circuit. 

The difficulty experienced by early designers of radio 
receivers is attested by the numerous means used to over- 
come the effect. The neutrodyne circuit is a good example 
* of this. 

However, with the advent of the screen-grid tubes the 


difficulty was corrected at its source 
rather than corrective measures being 
taken in the circuit. If two condensers 
are connected in series the capacity is 
reduced proportionately. The screen 
grid is between the control grid and the 
plate in the four-element tube. Hence, 
due to its position, the capacities are 
reduced to the point that little feedback 
is possible from this source. 

So we see that, due to the two actions 
discussed, we have a more efficient tube 
in the first place and also one that can 
be used in more efficient circuits. 
plate impedance of tubes of this type is 
very high, so that it is impossible to 
realize their theoretical mu, but even 
so, an appreciable portion of this mu 
will give so much greater gain than is 
possible from three-element tubes that 
very high gain amplifiers are made prac- 
tical. The writer does not understand 
just why the “big boys” gave us a tube 
with a mu of six hundred, out of which only about one- 
tenth can ordinarily be realized, when a tube with a mu of 
one hundred and fifty could have as easily been designed 
out of which practically its entire mu could have been 
realized. However, they did not, but the present tube is a 
step in the right direction. 


The 
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Wattage 


E are all familiar 

with mechanical 

friction as we see 

its evidence in any 

surfaces that rub _ together. 

Such “friction manifests itself 

as heat. If the two blocks of 

wood shown in Fig. 1 are 

rubbed briskly one on the 

other, they will appreciably 

warm. This principle is used 

by some savage tribes to ob- 
tain fire. 

We also have electrical friction. 


Some theorists hold 
that electrical conduction is accomplished in a medium by 


molecular motion. Be that as it may, any medium that is 
carrying a current of electricity will dissipate a portion of 
that current as heat. Some mediums offer greater resis- 
tance to the flow of current than do others; in other words, 
the friction is greater. With all other values the same, 
the heat dissipation of a high resistance conductor will be 
greater than that of a low resistance conductor. The unit 
of measure of the heat is the watt, so called after the 
scientist of that name. 

The formula for ascertaining the heat so dissipated is 

W equals 1° R 

where W is the heat in watts, I the current flowing in the 
circuit, and R is the resistance of the circuit. So we have 
a new addition to the Ohm’s law family. 


So we see that the wattage 
dissipation varies as the 
square of the current, and 
directly as the resistance. 
Since voltage, current, and 
resistance are all functions 
dependent one on another, the 
formula can be expressed 
even more simply as 

W equals E I 

where W again is wattage, E 
is the potential or voltage 
across the conductor and I is the current. A simple prob- 
lem will serve to make this clear. Suppose we have a 
conductor of 10 ohms resistance and a voltage drop of 50 
across it. Ohm’s law tells us that current “I” is the voltage 
divided by the resistance. Fifty divided by 10 gives us 5 
amperes as the current flowing. Now to solve for watts. 
Using the first formula, 5° is 25, and 25 times the resis- 
tance, 10 ohms, is 250 watts. The second formula gives us 
the voltage, 50, times the current, 5 amperes, and the 
vert is 250 watts. The two formulas are interchange- 
able. 

Since heat is energy, the term watts is frequently used 
to express energy. For instance, one horsepower is equal 
to the heat energy of 746 watts. Sound is also energy, and 
is frequently expressed in watts, or fractions thereof. 
When so expressed, it is usually termed “power” and we 
rate radio receivers and transmitters in terms of watts out. 
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The superheterodyne has always been 
called the Rolls Royce of radio receivers, 
but after you see, hear and tune one of 
these new S-M custom-built and RCA 
licensed supers, you’ll say that S-M has 
out-Rolls’ed Mr. Royce when it comes to 
absolutely perfect radio reception. Take 
everything that the famous Sargent Ray- 
ment 710, and last year’s 712 (both extra- 
hot and selective receivers) had, then boost 
their epoch-making performance up to 
the sky, and you’ll have some idea of 
what these new S-M supers will do— 
absolute 10 kc. selectivity, sensitivity that 


And a Whale of a t.r.f. 


It has everything an automobile 
recéiver needs—plus! Get this: 
Three screen-grid tubes (with 
s.g. power detection)—a sensi- 
tivity of eight microvolts per 
meter—selectivity that slices 
?em right off—real console tone 
—“‘vest-pocket”’ size (12”x71,4” 
x 614,")—and direct tuning. 
And you don’t need a jig-saw 
to get it in the car either—it 
doesn’t even touch the instru- 
ment panel, It mounts under 
the cowl to the right of the 
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Now, At Last— 


RHET 


will get any signal that can be detected 
thru the lowest noise level, and not a trace 
of harmonics, “repeat spots”, cross mod- 
ulation or a.c. hum! In other words, 
you’ve got radio sets that will do every- 
thing but sit up and beg. 

But you might have expected it from 
S-M, for McMurdo Silver was designing 
knock-out supers long before there was 
a commercial superheterodyne on the 
market, and in these new S-M supers 
you’re getting all the experience of the 
oldest and most versatile commercial super 
designer in America. 


Auto-Set—the S-M 770 


The cost of the Auto-Set is 
way down. The list price is 
only $112 wired, less tubes— 
and that includes the receiver, 
a hot little S-M 870 magnetic 
speaker, battery box, brackets, 
spark suppressors, and every- 
thing you need to install it, 
except tubes and batteries. 

Tubes required: 3—’24, 
1—’12A, 1—’71A. 

The Receiver — S-M 770 
Auto-Set (only), factory wired 
and tested, $79.50 List. 


driver’s seat, with the dial clearly in view. And if Thelist price for component parts totals only $61.40. 


you want to take it out to trade in the car, there’s not 
a mark or scar to cut the trade-in value, 


The new line of S-M superheterodynes de- 
scribed on these pages will almost double 
the value of a Silver-Marshall Authorized 
Service Station franchise. 4000 stations 
are now in operation all over the world. 
Write for complete information. 


The Speaker—S-M 870 Automotive Magnetic, $15.00 List. 


Accessories —S-M 771 complete assortment, $17.50 List. 


SILVER-MARSHALL, Inc. 


6405 West 65th Street . 


Chicago, U.S. A. 
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There’s no doubt about it—the 724 is a super- 
heterodyne custom-built receiver that will 
make a DX bug of you again. It has six tuned 
circuits (three dual selector circuits) in the 
i.f. amplifier, preceded by two tuned r.f. cir- 
cuits, plus the oscillator circuit—making a 
total of nine tuned circuits in an unusually 
moderate priced receiver. 

Uniform selectivity and sensitivity over 
the entire broadcast band are to be expected, 
of course, and you get them. And there is 


S-M 714—Dual Pre-Selector Screen-Grid 
Superhet Tuner 


The 714 Tuner—successor to the famous 
Sargent-Rayment 710 and the 712—accom-* 
plishes a perfection of design never before 
attempted: the building of a double pre-selec- 
tor tuned-radio-frequency circuitintoasingle- 
control screen-grid superheterodyne for all 
a.c. operation. Amazing sharpness of tuning 
is achieved through the use of eleven tuned 
circuits. The two dual-selector r.f. circuits 
absolutely prevent the cross-modulation 


S-M 738—Short-Wave Superhet Converter 


Here is the newest and most interesting of all 
sensations—a self-contained all-a.c.-operated 
converter which makes a powerful short- 
wave superheterodyne out of any broadcast 
receiver. The antenna lead is merely removed 
from the broadcast receiver and connected 
to the antenna post of the 738; two leads are 
then run from the converter to the antenna 
and ground posts of the broadcast set. Tuning 
control is by a single dial which tunes the 
oscillator circuit, and an auxiliary midget 


S-M 724AC and 724DC Screen-Grid Superhets 


3b41 


Silver-Marshall (Licensed) 
Custom-Built 


absolutely no trace of second “‘spot’”’ or repeat 
points—decidedly a super innovation. 

Tubes required (in the 724 AC model): 
5— 24, 1—’27, 2—’45, 1—’80. 

Tubes required (in the 724 DC model): 
5—’32, 1—’30, 231. 

S-M 724AC Superhet, completely factory- 
wired and RCA licensed, $99.50 List. Parts 
total $87.50 List. 

S-M 724DC factory-wired, tested, and 
licensed, $82.50 List. Parts total $68.50 List. 


S-M 724 Superhet 
Receiver 


usually encountered in ultra-sensitive supers, 
and insure complete suppression of the second 
resonance “spot”. The 714 Tuner is ideal for 
use with the best amplifiers in any installa- 
tion, or where interference is at its worst. 


Tubes required: 4—’24, 2—’27. 


S-M 714 Superhet Tuner (only), completely 
factory wired, tested and RCA licensed, 
$87.50 List. Component parts total $76.50 List. 


condenser. All the sensitivity and selectivity 
possessed by the broadcast receiver con- 
tribute to the short-wave performance, giving 
results never before achieved. Operation is 
much simplified by the absence of any critical 
regenerative control. Included in the list 
price are eight coils (four pairs) covering the 
wave length range of from 18 to 206 meters. 
S-M 738 Superhet Converter, completely 
factory-wired and RCA licensed, $69.50 List. 
Component parts total $59.50 List. 


S-M 738 Superhet 


Converter 


The new S-M 1931 Catalog is off the presses. Write for your copy. 
The Radiobuilder, Silver-Marshall’s official publication, telling the 
latest developments of the laboratories, gives full inside information 
of great value to the radio world. See the coupon. 


SILVER-MARSHALL, Inc. 


6405 West 65th Street - Chicago; U.S. A. 
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Hor enclosedeveo- SU. 4 se Se in stamps, send me the 
following: f é 
50c Next 12 issues of The Radiobuilder 
$1.00 Next 25 issues of The Radiobuilder 


S-M DATA SHEETS as follows, at 2c each: 


.692 Power Amplifier (‘50 Push-Pull) 
.677B Power Amplifier (45 Push-Pull) 
. Short Wave Bearcat 

.770 Auto-Set 7 

23. 738 Short-Wave Superhet Converter 
. 724 Screen-Grid Superhet Receiver 

. 714 Superhet Tuner 
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A.C. “Resistance” 


HE condenser is one of the 
simplest electrical devices, and 
yet one of the most complex in 
its electrical action. In its most 
fundamental form it consists of two 
plates insulated one from the other by 
air or some other insulating medium. 
This insulating medium is called the 
“dielectric.” 
Let us disregard the complex whys 
and confine our discussion to the ac- 
tion. A condenser, if connected to a 
source of potential such as a battery, 
will absorb current from the battery 
until the potential of the condenser equals that of the 
source and then cease to draw current. Removed from its 
charging source, the charge will remain in the condenser 
until it is discharged by short circuiting or connecting it 
to a source of potential in reverse polarity to the original 
source. In the latter case the condenser will first dis- 
charge itself and then charge again in conformity with the 
polarity of the new source. This ability to charge, the 
amount of current drawn from the source and the rapidity 
with which the charge is accepted is all summed up in the 
word “‘capacity.”. The unit of capacity is the farad, but 
for convenience we used the microfarad, or one one mil- 
lionth of a farad. The capacity of a condenser is deter- 
mined by the size of the plates, their spacing, and the 
“dielectric constant” of the insulating material between 


(Pattee) 


the plates. 

We have seen that when the po- 
larity is reversed the condenser must 
discharge before it can charge again, 
or, in other words, at the moment of 
reversal a counter electromotive force 
is set up, momentarily retarding the 
charging process. If the reversal is 
periodic we, of course, have alternat- 
ing current, with the condenser charg- 
ing and discharging on every cycle, 
but always opposing the direction of 


current flow due to this counter E.M.F. 


In short, the condenser has reactance. 
Since a good condenser has infinite’ direct-current resis- 
tance, its reactance is equal to its impedance. The follow- 
ing formula will give the reactance of a condenser: 
1,000,000 


2 pre-e 


where f is the frequency in cycles per second of the alter-" 


nating current, and C is the capacity in microfarads. 
Various combinations of inductance and capacity are 
used in radio work to obtain desired results. In Fig. 2 
we have what is called a resonant circuit, or a circuit that 
is tuned to have very high impedance at a given fre- 
quency. In this case, maximum impedance is reached 
when the inductance reactance is equal to the capacitive 
reactance at the frequency at which resonance is desired. 
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Relays 


electrical work to control a 

large amount of current with 

a comparatively small cur- 
rent. For instance, in telegraphy 
by wire a signal coming into a re- 
celving station is weakened to a 
point that it would not operate a 
recording instrument directly, so 
this small current is used to oper- 
ate a relay, and a recording instru- 
ment, such as a sounder, is oper- 
ated in the local circuit. 

In the drawing we see the fun- 
damentals of a relay circuit. A 
large number of turns of wire are wound on a soft iron 
core to form an electromagnet. Near the ends of the core 
where the magnetic field is strongest an armature is sus- 
pended on a pivot and held away from the pole pieces by 
a light spring, the distance or clearance being determined 
by an adjusting screw. Contact points are placed one on 
the armature and another stationary, so that they touch 
when the armature is drawn toward the magnet, and do 
not touch when the armature is at rest and held back by 
the spring. 

Now let us see what we can do with such a device. 
As the amature is light, very little energy is required to 
move it, and as it is placed at the point where the mag- 
netic field is concentrated very little current is required 


|; is a frequent necessity in all 


in the input side to bring the con- 
tact points into contact with one 
another. The contact points 
may, of course, be as large as is 
convenient, so we have control 
over practically limitless current 
in the local circuit. 
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the tube controls a larger potential 
in the plate, or output side of the 
tube. 

The uses of relays are mani- 
fold. One use was mentioned 
above, and others are: the con- 
trol of high-tension circuits in power houses where it 
would be dangerous to handle the switches directly, re- 
mote control of any number of devices, such as turn- 
ing on the lights of signs located at distant points, keying 
transmitters, controlling railroad signalling systems, and 
other uses ad infinitum. 

Vacuum tubes as used today in all radio receivers and 
transmitters are, in the most fundamental sense, simple 
relays. 

Where a very sensitive relay is required, an instrument 
called a “polarized relay” is used. The armature is not 
held with a spring, but is suspended between the poles of a 
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permanent magnet, so that the attraction is equal on both 


sides. 


This is true, because a small © 
potential applied to the grid of — 
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The New MB-30 Tuner 


Improved 1930-31 Model. New and higher Sensitivity and Selectivity, 
Absence from Cross-Talk, Absolute Freedom from Oscillation. 


“anus NATIONAL fxs <> 


NATIONAL 


Precision Built 


Radio Products 


are used by 


Byrd Expedition 

General Electric Co. 

Westinghouse Electric and Mfg. Co. 
Re Gs A: 

Tropical Radio (United Fruit Co.) 
Federal Tel. & Tel. Co. 

Canadian Marconi 

U. S. Naval Research Laboratories 
Ursa Navy, 

Signal Corps U. S, Army 


Jenkins Television Corp. 


@ 
An entirely new and further bree ile Jn 
Universal Wireless Communications, c. 
U. S. Dept. of Commerce (Lighthouse Service) 


improved design oj the well- Eade Aree 


Boeing Airplane Co. 
Western Air Express 
known MB-29 Tuner. Hoossrelt Fe Tne 
and 
High selectivity—no tendency to cross-talk. By a eleande: of feealna Aire ee 
oratories the world over. 
Distance to limit of noise level. Absolute free- ; 
dom from oscillation. Elimination of tube-hiss 


and other background noises. Exceptionally NEW A.C. 
See : : THRILL 
rigid construction, thoroughly shielded. Espe- BOX 
cially suitable as radio pick-up for existing am- Double, sereen 


operation. No 
hum even with 
head phones. 
Made also in 
new battery 
model. 


plifiers—may be built on rack panel, if desired. 
Assembling and connections very simple, easily 
understood by anyone. Designed for use with Cem 
improved new R. C. A. Licensed Velvetone — mrrovep 
Amplifier. a 
TONE 


OPEN WINDOW TUNING Send Today for eek ee | 


No Side Bands Cut eee. i 
TS ae n supply, 
s22 fee New Free ae 
t TS Papin Beeps al MB-3 uner, 
BUCH wee 3. 


Licensed 


NATIONAL CO., INc. 
Sherman, Abbott & Jackson Streets 

Malden, Mass. 

Gentlemen: 

Please send me your new free bulletin describing the 1930-31 
MB-30 Tuner. 


Curve Showing Tuning Characteristics of Response Curve MB-30. =“ 4 Address ..... A hanes id 5 the net ek Ne betes Se on 8 hd Se 
MB-30 Tuner. Note “Open Window” Note that reception is just N- 
effect giving high selectivity without cut- as good on Jong as on short 


ting of side bands. waves, 


3d44 


ee 0 ., Peete boos sails 
or ey haat fh Ne 


Ravio News ror OcrToser, — 


A Meeting-Place for Experimenter, Serviceman 
and Short-Wave Enthustast 


The Experimenter 


A Novel 32-Volt “A” Eliminator 
and AC Voltage Regulator 


By Roy B. Moulin 
Gilman City, Mo. 


NYONE who is handy with tools 
can make a very beautiful and 
efficient 32-volt “A” battery 
eliminator or an a.c. voltage reg- 

ulator, as his requirements dictate. In 
designing these the writer has tried to do 
away with that “mechanical appearance” 
which greets the eye when you peer into 
a machine shed and to substitute in its 
place that delicate touch which will har- 
monize with the furnishings of almost 
any home. From his viewpoint he suc- 
ceeded when he designed them in that 
attractive pyramid effect 
such as is shown in one 
of the accompanying 
drawings. 

The constructional de- 
tails of the 32-volt “A” 
battery eliminator will 
first be given. Procure 
the following material: 
One lamp stem. 
Two keyless sockets. 
One 0-8 volt duc. 

meter (V). 

One 40-ohm Carter hi- 

watt type rheostat (R). 
One Carter 44 switch (S). 
One heavy-duty choke coil 


volt- 


One 5-wire battery cable. 

Five feet of lamp cord. 

One attachment plug. 

Correct incandescent 
lamps (L1, L2). 

%4”, preferably 3-ply, 
board 14” x 18” or larger. 

A few screws, brads or glue, hook-up 
wire, etc. 

One 0.1 mfd. condenser (C). 

Having obtained the material proceed 
to construct the base or container of the 
eliminator which likewise, with a few 
alterations, may be used as the base of 
the a.c. voltage regulator. Saw the board 
mentioned under list of material into 
strips seven inches in width. Place these 
in the miter box (one at a time, of 
course) and saw out four pieces like the 
one shown in A. These are the four sides 
of the base or container of the eliminator. 
Holes should be drilled in one of these 
side as shown in B so that the voltmeter, 
rheostat and switch may be mounted on 
it. Next fasten a small strip 44” x 4" x 
5” one-half inch from bottom to each of 


CON FIRST 
"B" BATTERY 


the two sides adjoining the front side of 
the eliminator, so as to serve aS a sup- 
port for the choke coil. The other side, 
or rather the side which is to be the back 
of the eliminator, should have two holes 
about 3 inch in diameter drilled in it 
about one inch from the bottom, to serve 
as openings or outlets for the wires lead- 
ing to and from the eliminator. For the 
next and only remaining item to be made 
before assembling the base “fashion” the 
small top of the base. An end view, 
with complete dimensions, is shown in C. 

The base may either be fastened to- 
gether with small (%”) wire brads or 
with glue. In case the former is used a 
nail set should be used to drive the brad 
heads down into the wood so that they 
may be concealed with putty. Also if 
the corners do not fit close enough after 


being fastened together, fill all cracks 
with a good grade of crack filler, allow 
to harden, and then sandpaper the entire 
base. Finish in a color that will har- 
monize with the furnishings of the home 
in which it is to be installed, if possible. 
The accompanying photograph of the 
eliminator will help answer any details 
that may have been omitted in the above 
description. 

The wiring diagram of the eliminator 
is shown in D. A brief explanation of a 
few of its parts follows: 

Incandescent lamps are used as the 
chief resistors. One of the reasons being 
that they are more economical, for this 
purpose, than any ordinary non-illuminous 
resistance. As this later statement is apt 
to be misleading, an explanation will be 
given at this point. 


The only practical way of reducing a 32- 
volt direct current down to a voltage that 
is suitable to furnish the filament current 
for a battery set is by means of a re- 
sistance or resistances. With the ordinary | 
resistance considerable current is wasted 
as heat in reducing 32 volts down to 6 
volts. For example, if a receiver re- 
quired 1.5 amperes at 6 volts, in operating 
it from a 32-volt line only 9 watts would 
be used out of 48 watts expended. How- 
ever, by using incandescent lamps for re- 
sistance a considerable portion of this 
wasted energy would be converted into 
light which, as you know, can easily be 
utilized around a radio. 

Rheostat R is used to secure the cor- 
rect filament voltage at all times as, indi- 
cated by voltmeter V. It also may be 
used as a volume control with good re- 
sults. 

The 32-volt (positive) 
lead may be used in place 
of the first “B” battery on 
some receivers, or in case 
the voltage of the “B” 
batteries has dropped 


to boost their voltage. 
However, this latter case 
is not to be recommended 
very highly except in 
emergencies, as-a be 
battery whose voltage has 
dropped to such an extent 
that additional voltage is 
needed to operate the re- 
ceiver is very apt to be- 
come noisy. 

Choke coil I is used to 
smooth out any distur- 
bances or fluctuations that 
may occur on the line. If 


A— 
+32V. 

B — 
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considerable disturbances 


are present use a filter condenser in con- 
junction with the choke. 
will be necessary to apply automobile in- 
terference tactics to the light plant engine 
to quiet it. 


A few operating and installing hints 


that should be remembered are as fol- 
lows: ; 
1. The wattage of the two incandescent 


lamps depends, of course, upon the: re-— 
quirements of the receiver to which the 
eliminator is to be connected. For the — 
most economical operation use the small- 
est wattage possible that is consistent 
with satisfactory operation of the receiver — 


at all times. 


2. A receiver to be ideally adapted for B; 
use with this eliminator should have a — 


method of volume control that does 
(Continued on page 361) 


No doubt it — 
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FACTORY TO YOU~SAVE 70 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 


; ° Ss 
Fn oyapowcnilncn Mira, 3( DAKE 


SUPER Screen Grid Outfit ( No obligation to buy ) 


1931 Miraco “Wasy-Chair” 
NEWEST IN RADIO! hierier with mozasine racks, Get Our 
. each end, Place it anywhere in any room. 


Easily moved about. Contains a complete 6*@Q]R RJD NO MONEY’? 
full-size radio and _Super-Dynamic bats . 
FE eet ee tera OTiedcle obtainable &Lth Anniversary Offer! 


Many ot S, ol : 
; nowhere else, shown in free liter- 


ST 41st 1931 
lighted | dial 


Ne 
| steel chassis 


ari-Tone andAutomatic Sensitivity Control 
Also latest PUSH-PULL Amplification 


Built like—looks like—performs like newest radios in many outfits much more costly. 
Latest, finest, heavy duty construction. Skilfully engineered to super-utilize a 
battery of “224’7 SCREEN GRID tubes—in addition to ‘245’? PUSH-PULL 
POWER, “224” HUM-FREE long-lived POWER DETECTOR and AMPLI- 
FIER and “280” A-C TUBES. Vari-tone feature gives any tone-pitch your ears 
prefer. Automatic Sensitivity Control reduces “‘fading,” protects tubes. Phonograph 
pick-up connection. Built-in house wiring aerial and ground. Built-in plug for 
electric clock, lighter, lamp, etc. Super-sturdy power section. Razor-edge selectiv- 
ity; Super-Dynamic Cathedral tone quality; marvelous distance-getter. Solid one- 
year guarantee if you buy! Wide choice of cabinets. 


Easy Chair q* 4 
Modal Only YE 


(as illustrated less tubes) 
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#4 


YEARS 
GUAR, 


F=INEW LOWER 
FACTORY PRICES 


SAVIE25 OZ 


Similar Low Prices on 

Beautiful Variety of 

Latest Fine Consoles 
Send Coupon?! 


30 DAYS’ 
FREE TRIAL 


‘Values possible because you 
deal direct with big factory 


T D ya’ 


TRADE MARK REGISTERED 


CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 


You need notsendusacent!Forits Don’t Confuse with Cheap Radios E A Ss Y 
1lthsuccessful year, America’sbig, With Miraco’s rich, clear Cathedral Tone, 
old, reliable Radio Factory again quiet operation, razor-sharp separation of 4 E RM S 


: : nearby stations, tremendous ‘‘kick”’ on 
sets the pace in high-gr ade, latest distant stations, Vari-Tone and auto- 


guaranteed radios directioyou. And matic sensitivity control, and other latest 0 reliable 
now—at history’s features—be the persons only 
greatest savings. envy of many who 
With this newest pay 2 or 3 times as 
perfected SUPER much! 
SCREEN GRID, Send for proof 
push-pull, super- that delighted thou- 
powered and hum- sands of Miraco 
less electric AC set users cut through 
in clever, beautiful locals, get coast to 
new Miraco-Master- coast, with tone and 
crest consoles ob- power of costly sets. 
tainable nowhere else—you are guaran- Miiraco’s are built of, finest parts—ap- 
teed satisfaction, values and savings un- proved by Radio’s highest authorities. 
surpassed. Get Amazing Special Offer! Our 11th successful year! 

At our risk, compare a Miraco outfit A ‘, 
with highest priced radios 30 days and Deal Direct with Big Factory 
nights. Surprise, entertain your friends— — Miiraco outfits arrive splendidly packed, rig 
get their opinions. Unless 100% delighted, idly tested, to plug in like a lamp and enjoy 
don’t buy! Your decision is final—no at once. No experience needed, Entertain 
argument! rte eee ee 

h S soles 5 - j | Only marvelously fine radios, of latest . money, insure satisfaction—deal direct with 
I oe Con = les ae Eq Be pped with perfected type, at rock-bottom prices, can Radio's big, reliable. pioneer builders of fine 


back up such a guarantee. Send postalor sets—successful since 1920. SEND POSTAL 
S UPER DYN AMIG coupon for Amazing Special Factory Offer! OR COUPON NOW for Amazing Offer! 
if MIDWEST RADIO CORP.,804-AO Miraco Dept., Cincinnati, Ohio 
CATH EDR AL TO N E REP RO D UCE R S BEAUTIFULLY ILLUSTRATED LITERATURE, TESTIMONY OF NEARBY 
USERS, PROOF OF OUR RELIABILITY— 


All the proof you want—of our honesty, fairness, size, financial integrity, radio experience and 
the performance of our sets—including Amazing Factory Offer—sent without obligation! 


MIDWEST RADIO CORPORATION THIS aie 
@ Pioneer Builders of Sets —11ih Successful Year i 
804-AO Miraco Dept., Cincinnati, Ohio AN ORDER 


WITHOUT OBLIGATION, send latest literature, Amazing Special Free Trial Send-No- 
Money Offer, testimony of nearby users and all Proof. [] User. [J Agent. [J Dealev 


mw 0 Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION 
WU NGA NB esses tects ieee tcocvetty cnseitccodadscceescseoedtscaeceerensates INU BY BY) 28 Re pe Apes a Re Pern cee iperer 


Full-size wall console with 
latest 1931 features, Beau- 
tiful design and woods. 
Priced very low, factory to 
you. 
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pS 


Popular ‘‘Lo-Boy’’. Takes very 

little space. Stores haven't 

enue as classy at $50.00 
e. 


en 


UsER-AGENTS WANTED 
Exclusive Territory— 
Try it at Our Risk! 


Spare or full time. No contract, 
no experience required. Big 
money! Send coupon now! 


Medium-size ‘“‘Hi-Boy’’. Slid- 
ing doors. Rich design, fine 
woods, fine finish. Astonish- 
ingly low factory price to you. 


Also built-in 

nerialand greund 

and built-in extra 
light socket! 


Magnificent new _ creation. 
Super Screen Grid Radio. 
Phonograph under same lid. 
Greatly under priced. Send 
coupon for low factory to 
you prices. 
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Repairing “A” Power Filter 
Condensers 


When the serviceman goes out on a 
call where the complaint is too much hum 
in the loud speaker the trouble can usually 
be traced back to the “A” power. In 
this part of the equipment is a bank of 
electrolytic condensers, usually three of 
about fifty thousand microfarads each. 
After these condensers have been in use 
for four or five months they have to be 
replaced due to drying out and not 
properly filtering the rectifier current. 
When this replacement has to be done 
twice or three times a year the set owner 
would be far better equipped with a 
storage battery and trickle charger. 

For the serviceman or those elec- 
trically inclined the rebuilding of these 
condensers is a simple task. Mix a solu- 
tion of ammonium phosphate, one pound 
to a gallon of water, and let it stand in a 
jar overnight. Remove the condensers 
from the mounting in the eliminator and 
remove the covers. The inside is alumi- 
num sheets spaced with tissue paper and 
care should be taken in handling to not 
tear or puncture it. As the solution has 
stood overnight, all that will have to be 
done is to stir it and then carefully lay 
the condensers in the solution and let sink 
to the bottom. After they have been in 
this condition for six hours, take out and 
allow to drip off excess solution. This 
usually takes an hour and then the con- 
densers are ready to be put back in their 


containers and assembled in the “A” 
power. 
This rebuilding will last for three 


months, or the length of time the original 
condensers lasted, besides being cheaper 
in cost. 
D. A. Brown, 
Marion, Ohio. 


Dust and Dirt Responsible 
For Reception Noises 


One of the weak points of the average 
radio set is the volume control. When it 
is realized that a resistance of thousands 
of ohms is required for distortionless 
volume control, and that an amplification 
of thousands of times takes place between 
the circuit and the powerful loud speaker, 
it stands to reason that the slightest un- 
certainty of contact causes tremendous 
noises. Many sets sound like the rumble 


The Serviceman 


of thunder when the volume control is 
adjusted. The serviceman, called upon to 
repair the set, simply cleans the contact 
and the wire turns. Dust and dirt may 
be the cause of noise in wire-wound de- 
vices, although poor design may also 
cause uncertain contact and therefore 
noise. In the case of non-wire devices, 
noises may arise from uncertain or poor 
contact or conduction in the resistance 
material employed. 

By enclosing the wire winding and the 
contact member, given the proper design 
in the first place, dust and dirt may be 
eliminated as the most common source 
of noise in the usual radio set. The bet- 
ter types of volume control are now en- 
closed, so that no dust and dirt can reach 
the working parts. 

CHARLES GOLENPAUL, 
Brooklyn, N. Y. 


Remote Volume Control 
For the Radio 


A rheostat (0-2000 ohm variable resis- 
tor) inserted in the ground lead of the 
radio makes an excellent volume control 
that may be placed at any convenient 
point. 


RESISTANCE 
MOUNTED_ON 
WINDOW SILL 


O TO_ 2000 


OHMS VAR. 
RESISTANCE 


In the case shown in the accompanying 
diagram, the ground lead ran around the 
room underneath the window. The lead 
was cut and the resistance inserted and 
mounted on the window-sill by means of 
a small brass bracket, much the same as 
it would be mounted on the panel of a 
receiver. The method of mounting is 
shown in the insert on the diagram. 

This arrangement has been successfully 
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used on a Philco Model 86 a.c. receiver 
and the particular corner mentioned con- 
tains an easy chair and a reading lamp, 
and the control of volume without mov- 
ing from that favorite spot adds greatly 
to the comfort of both the chair and the 
radio. 
G. G. WHEELER. 


Fixed vs. Automatic Line 
Voltage Controls 


Although many devices for protecting 
the radio set against excessive voltages 
have made their appearance, there is still 
some confusion regarding their exact 
meaning. 

The most common type is the fixed re- 
sistance, usually of 15 to 25 ohms, in- 
serted in the primary circuit of the socket- 
power radio set. The fixed resistance 
serves to reduce the applied voltage to 
safe values, and therefore protects the re- 
ceiver. In some instances there are taps 
for handling a variety of line voltages. 
However, the resistance is fixed, and 
when the line voltage drops down to nor- 
mal or below normal the resistance should 
be eliminated from the circuit if the 
radio set is to operate properly. Low 
voltage, it will be noted, affects the sen- 
sitivity, volume and tone of the radio set, 
while high voltage strains the tubes, 
power transformer and filter condensers. 

The ballast or automatic type provides 
a variable resistance in the circuit, in 
keeping with line voltage fluctuations. 
Thus when line voltage is high, more re- 
sistance is automatically introduced in the 
circuit. When line voltage drops to nor- 
mal or below normal, less and less resis-- 
tance is introduced automatically. There- 
fore the true ballast type provides ap- 


_ proximately uniform voltage down to 


normal line voltages, for satisfactory 
operation, when employed in conjunction 
with the usual set, in the form of an ac- 
cessory or plug-in device in the attach- 
ment cord. If regulation is desired for 
sub-normal voltages, then it becomes 
necessary to use a lower voltage primary — 
for the power transformer, say an 85- 
volt winding, with the ballast supplying 
the required drop from any line voltage 
to the 85-volt value required. In such a — 
case the ballast is a built-in feature, as in — 
the more advanced sets. : 
CHARLES GOLENPAUL, 

Brooklyn, N.Y. | 
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WHOLLY 
NEW [ 
= 


10 TUBES 


EMPLOYS 
HOPKINS 
BAND-REJEC- 
TOR SYSTEM 


WHEN RADIO’S HISTORY IS FINALLY WRITTEN 
THIS AMAZING SUPER WILL BE SET 


THE FIRST « « « 


“ « « « 


1,931 
MODEL 


10 KILOCYCLE 
STATION 
SEPARATION 


“« « « « 


WORLD-WIDE 
4 RECEPTION! 


DOWN AS 


REALLY GREAT RECEIVER 


In the development of all arts and 
devices, there stand out epochal, 

basic achievements toward pete cuon: 
Motor car men know exactly the feat 
that marked the turning point to today’s 
unfailing reliability of the automobile. 
The aviation expert knows what ‘plane 
established the pattern of design and 
construction to insure safe travel 
through the air. 


And, we know enough of radio 
now to make this bold claim that this 
wonder 1931 H. F. L. Mastertone 10 
marks entry to an entirely new era in 
this new art. 


The Super’s the Thing! 


Long known to be the ideal circuit 
for receiver use, it remained for 
H.F.L. to adapt the super-heterodyne 
to practical home reception. True to 
its name, the super has been the 
superior set in power, in selectivity, 
in pure tonal quality. Yet to combine 
these qualities with the demanded 
simplicity of control and ease of opera- 
tion wes a task that baffled radio’s 
best engineers for years. 

Now we have all these features in 
a history-making receiver and at a 
price that bespeaks the genius and 
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cleverness of today’s engineering skill 
and manufacturing ingenuity. 


Awe-Inspiring in Action! 


This receiver is actually, definitely 
revolutionary. It sets up entirely new 
standards of design, building and per- 
formance. Operation of silky smooth- 
ness that thrills you to new heights of 
radio enjoyment. Sharpness of selec- 
tivity that is truly breath-taking in its 
surprising precision. A sweet, full 
tone quality that is inspiring in its 
sheer naturalness! Power and reach 
that awes even the hardened, experi- 
enced DX explorer! 


Why It is Different 


H. F. L. exclusively uses the newly 
perfected Hopkins Band Rejector 
System, a circuit of which you will 
hear much from now on in radio. By 
this method, the width of the band 
may be adjusted to absolute precision, 
without impairment of the audio. Tune 
the entire scale in steps of 10 kilo- 
cycles, just as surely as you set the 
clock! Distant stations reproduced with 


the same clarity and definiteness as 
locals! 


Try It at Home 


Surging power that lays the world of 
broadcast at your finger tips! Tone that 
lifts you to the realm of illusion with 
the artists before you—reproduction 
that elevates you to hitherto unscaled 
heights of musical enjoyment. 

Give H. F. L. the chance to prove 
all these unusual claims. Test the giant 
power of the Mastertone in your own 
home. Experience its uncanny separa- 
tion of stations. Thrill at its amazing 
reach into the far corners of the world. 
Do this all at our risk. 


Book Tells All 


Details of this history-making re- 
ceiver and our new policy of distribu- 
tion, placing this wonder set within 
the reach of all, are set out in a new 
Brochure. Send for and get this book 
without cost or obligation. No sales- 
man will call on you—you will not be 
importuned to buy. Write now. You 
owe it to yourself to know all about 
the H. F. L. Mastertone 10 before 
purchase of any new set. 


HIGH FREQUENCY LABORATORIES 


DEPT. D-930, 3900 CLAREMONT AVENUE 


CHICAGO? 


ILLINOIS 


AMERICA’S LOWEST PREGEDGEULNE RADIO! 


HEL 


_ MASTERTONE 


SUPER 10 


3900 Claremont Ave., Chicago. 


and your liberal selling policy. 


HIGH FREQUENCY LABORATORIES, Dept, D-930 


Without cost or obligation, please send me a copy of your 
new Brochure describing the new 1931 H. F. L. Mastertone 10 


Name aut fe OS 


City eae ee as ee EES tate 


Address : : foe tea: BY 
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as RE AIL el to 


With the Short Wave Fans 


E. A. Clem, Station W9FBE, 
Pueblo, Colorado, gives us this 
month two suggestions that are 
of interest to short-wave fans. 


Debunking the Single 
Wire Feeder 


During the past year or so there has 
been much discussion in various radio 
magazines about the single wire fed 
Hertz antenna and in private it has been 
much cussed. Most of the cussing has 
been caused by the general practice of 
coupling the feeder direct to the trans- 
mitter inductance. When connected in 
this way it is very difficult to keep the 
feeder from radiating and it also makes 
the transmitter tune broadly. 

The way to make this type of antenna 
work properly is to couple the feeder 
with a coupling coil, one side of which 
connects to the feeder and the other to 
the ground. When connected in this way 
there is no trouble from the feeder 
radiating and the transmitter tunes much 
sharper. The only precaution is to get 
the feeder and ground wires of such a 
length that they are not resonant to the 
working wave. The way to test for this 


RADIATOR (ANTENNA) 
Mg 


FLASHLIGHT 
LAMP 


t 


_-FEEDER 


LOOP OF te 
_/ WIRE 
pe 


fe 
T 3 


is to place a flashlight globe in series 
with the feeder and at the same time 
hold a loop of wire, with another flash- 
light globe in the center, near the trans- 
mitter inductance. If the transmitter is 
oscillating properly, the globe will light 
up when the loop is held near the in- 
ductance. The coupling coil is placed 
close to the inductance, this is because 
when working properly, it is not tuned 
to the working wave, therefore it is neces- 
sary to use tighter coupling than if a 
two wire tuned feeder is used. 

The wave-length of the transmitter is 
then varied until resonant spots, denoted 
by the flashlight globe in the center of 
the loop growing dimmer, are found. 
When the transmitter is tuned to reso- 
nance with the feeder, the globe in se- 
ries with the feeder will light up, but if 
this wave is far enough from the funda- 
mental wave of the radiator, the globe 


will not light or if so, very dimly, when 
the transmitter is tuned to resonance 
with the radiator. When tuned to either 
wave, the globe in the loop will dim be- 
cause the antenna is taking current away 
from it. If a plate milliammeter is used 
it will not be necessary to use the loop 
because resonance will then be indicated 
by an increase in plate current. 

Another point that has been much dis- 
cussed is the position of the feeder on 
the antenna. According to some, this 
point has to be exactly at a distance of 
13.9 per cent from the center, but my 
experience is that there is nothing magi- 
cal about this point. If the tap is 
placed nearer to the center, the coupling 
coil inside the station will have to be 
placed closer to the transmitter induct- 
ance, and if it is placed farther from the 
center, vice versa. The operator can put 
the tap on at 13.9 per cent from the 
center and then vary the number of turns 
in the coupling coil until the proper 
amount of coupling is had, or he may 
decide on the size of coupling coil he 
wants to use and then vary the tap on 
the antenna. In either case, it should be 
arranged so that the coupling coil is close 
to the transmitter inductance. If the 
operator will take pains to change the 
length of the feeder until it is not in reso- 
nance with the working wave, the re- 
sults with this antenna will surpass any 
other type. Pains should be taken to 
get a good ground also. 


Eliminating Fringe Howl 


A great many short wave receivers are 
cursed with a condition known as fringe 
howl; that is, when the regeneration is 
reduced to the edge, the receiver breaks 
out into an audio howl. This condition 
is caused by radio frequency | currents 
present in the audio amplifier. It is not 
troublesome with one stage of amplifica- 
tion, but when two stages are used, the 
receiver becomes unmanageable. 

This condition is easily cured by using 
the by-pass condensers and radio fre- 
quency chokes as shown in the diagram. 
C1, which is shunted across the secondary 
of the first audio transformer, has a ca- 
pacity of .00025 mfd. In some cases it 
might have to be increased, but it 
should be kept as small as possible be- 
cause a large condenser cuts down the 
volume. C2, which is shunted from the 
plate of the last tube to the filament, has 
a capacity of .006 mfd. This capacity 
is not critical. 

The radio frequency chokes prevent 
body capacity troubles from the phone 
cord. If they are omitted, touching the 
phone cord will detune the receiver or 
knock it out of oscillation. When by- 
passed in this way, it is possible to run 
the receiver full blast without any trouble 
from fringe howl and the regeneration 
works as smoothly as on a two-tube re- 
ceiver. 


A Simple Antenna Switch 


In a set having a midget condenser in 
series with the antenna it may be found 
that there are times when it may be used 


to better advantage when there is a di- 
rect antenna connection. 

I have such a set. Finding a switch 
not quite as handy as I would wish I 
began casting about for a solution to the 
difficulty. I finally hit upon the idea of 
fixing the midget condenser so -that it 
would short-circuit itself when so desired. 

The idea may not work on -every mid- 
get, but with a little ingenuity anyone 
may readily devise a method that suits 
his own condenser. 

I made a self-contained switch by 
affixing a small piece of old brass con- 
denser plate to the stator screw and an- 
other to the rotor so that they would 
mesh when the condenser had just passed 
the maximum capacity state. 


Herewith is a simple sketch showing 


how the trick was done. The switch may 
be set to make and break at any desired 
point. 
shaped so that they do not interfere with 
the normal action of the condenser. 


Roy J. Austin, 
Columbus, Ohio 


Contributions which are accepted 
and published in this department 
will be paid for at the customary 
space rates. We will be glad to hear 
from any of our readers who may 
wish to relate their short-wave ex- 
periences. 


The contact members should be ~ 
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HAND-MADGY 
/he Result of Patient [or/ \ 
and Intelligent Engineering Pens sieisr ix ya 


‘ 4 : New Power Supply - New Audio Amplifier - New 
History records no greater engineering feat than the — Tone Control, with Noise Filter - New Volume 
atene 5 5 E Control - New Phonograph Hook-up - rs 
building of the Pyramids—tombs of ancient kings— Amazingly Selective - Thrilling 2 
towering through the ages, majestic monuments to =‘ “"ormance: 


human ingenuity, persistence and thoroughness. 


Lo 
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Finely finished as a Swiss Watch, 


Radio, too, has its noble achievements—its testi- 
monials to the skill and purposefulness of its pioneers. 


For six years, Hammarlund Receivers have stood in the 
forefront of radio. They have embodied the very 
essence of all that is good in design and performance. 


Adjectives may describe, but only by seeing, hearing 
and operating the new Hammarlund HiQ-31 Receiver 
can you accurately gauge its superiority over anything 
the radio world has as yet presented. 


Custom-built, of course, as all really fine things must 
be, it appeals to those who appreciate quality. 


Whatever your interest in radio—as designer, builder 
or buyer—you will welcome a copy of the 48-page 
HiQ-3! Manual, Profusely illustrated and containing 
a 12-page gravure insert of cabinet designs, it tells 
the complete HiQ-31 story. Mailed postpaid, upon 
receipt of 25 cents (stamps or coin). 


HAMMARLUND-ROBERTS, INC. 
Dept. RN-10, 424-438 West 33rd St., New York, N. Y. 


Cabinets of rare Distinction and Acous- 
tical Accuracy. Radio and Radio-Phono- 
graph Combinations - styled and priced 
_. for the needs of cottage or castle. 


Custom-Bu//t Radio 
y HAMMARLUND 
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[-RADIO NEWS HOME LABORATORY EXPERIMENTS~ || 


How to Use Power ‘Tubes 


Among other things, this 
Experimenter Sheet tells 
you about power tube effi- 
ciency, undistorted output 
and coupling devices. The 
subject 1s concluded next 


EXTERNAL 
RESISTANCE 
Ri {N OHMS 


TABLE 1 


BATTERY VOLTAGE = 40 VOLTS 
BATTERY RESISTANCE= 10 OHMS 


CURRENT| VOLTAGE | POWER 
IN ACROSS IN 
AMPERES Ri 


| 3.33_| 6.66 | 


or a very high resistance. The 
power is a maximum when the exter- 
nal resistance is 10 ohms. The im- 
portant point is that the external 
resistance that gives maximum power 
has a value exactly equal to the in- 
ternal resistance of the battery. This 
relation will always be true—maxi- 


month. 


mum power output will be obtained 


when the resistance connected across 


the device is equal to the internal re- 


HE power tubes in a radio re- 


celver must supply power to a 


sistance. 


loud speaker—and it is the 


All of these relationships apply 


task of the engineer to see 


with equal force to the power tube. ~. 


that this transfer of power is per- 
formed efficiently and with but a 
small amount of distortion. Only a small 
amount of power is available from a tube 
and the circuits must therefore be de- 
signed to usefully employ as much of this 
power as is possible, without producing 
excessive distortion. 


TYPE 
OF TUBE 


TABLE 2 


In tube circuits (see Fig. 2) we deal 
with the a.c. plate resistance of the 
tube instead of the internal resistance of 
the battery, and in place of the external 
resistor connected across the battery we 
have the loud speaker or other device 
which the tube is used to operate. Values 
of plate resistance of various tubes will 


RESISTANCE 
IN QHMS 


The important factor determining the 


be found in any standard tube chart. A 


amount of power obtained from a tube is 
the load into which the tube works. This 
sounds complicated, but it really is not. Let us illustrate 
by means of an example. Suppose we have a battery sup- 
plying 40 volts and the resistance of the battery is 10 
ohms. We want to connect a resistance across this battery 
(see Fig. 1) of such value as to obtain maximum power in 
the resistance. What value should the resistance have? 

Most of us know Ohm’s law, which states that Current 


Volts 
= and we must also recall that Power = Volts 
Resistance 
< Amperes. Now, using these two simple equations, let 


us see if we cannot determine the proper value of the re- 

sistance to obtain maximum power. Suppose we connect 

5 ohms across the battery. The current will be Current 
40 

The voltage drop across the 5- 


= 2.6/7 amperes, 
10—5 

ohm resistor will be Voltage Current X Resistance = 
2.67 X 5 = 13.35 volts and therefore the power in the 
resistor will be Power = 13.35 K 5 = 66.75 watts. 

Now you can work out other examples in a similar 
manner, using other values of resistance. We did this and 
obtained the data shown in Table 1. This table shows 
some very fundamental facts. Let us first look at the 
second column showing the current in amperes. Here we 
note that as the external resistance is increased, the current 
goes down. If we wanted to obtain maximum current from 
the battery we would therefore use the lowest possible 
resistance—actually we would short the battery, and what 
experimenter doesn’t know that shorting a battery is the 
quickest way to run it down? Now examine the third 
column showing the voltage across 


few representative values are given in 
‘Table 2. 

Working on the basis that the facts determined from 
Table 1 are equally applicable to the tube, we can decide 
that the —71A will supply maximum output when the load 
resistance is 2000 ohms, the —50 will require a load resis- 
tance of 1800 ohms and so forth. 

But in radio circuits we cannot only consider power, for 
of equal importance is the problem of distortion. Radio 
engineers have set a limit of 5 per cent. as the maximum — 
permissible distortion in a power tube circuit and with 
this figure as the criterion, experiments show that the tube 
should be worked into a load resistance twice as great as 
the plate resistance. Therefore the load resistance for the 
-71A should be 4000 ohms. Since the load resistance is 
then not equal to the plate resistance, maximum power 
output will not be obtained. The problem is then to deter- 
mine by how much we reduce the maximum possible power 
when we work with a load resistance twice the tube resis- 
tance. To determine this point we can again refer to the 
data in Table 1. In this example we had an internal resis- 
tance of 10 ohms, and when the load resistance had the 
same value the power in the load was 40 watts. Now 
when we connect across this battery a resistance equal to 
2 X 10 or 20 ohms, we find from column 4 that the power 
is reduced to 35.4 watts. The percentage reduction in 

35.4 


power is > 100 = 89 per cent. Therefore by working 
40 

a tube into a load resistance twice that of its plate resis- 

tance the power output is decreased by about 11 per cent. 

Actually a decrease in power output of 25 per cent. would 

be just noticeable to the ear and therefore a decrease of 


11 per cent. will not cause trouble. 


the resistance. This column shows 
just the opposite characteristic. Max- 
imum voltage is obtained with a large 
resistance across the battery. So if 
we want to obtain maximum voltage 
we should use a very large external 
resistance. Now look at the last col- 
umn showing the power. Here we 
note a very peculiar thing. The 


INTERNAL_RESISTANCE 
OF BATTERY, 10 OHMS 


Circuits using power tubes are 
therefore designed on the basis that 
the load resistance will be equal to 
twice the a.c. plate resistance of the 
tube. This condition is always as- 
sumed in plotting tube characteristics 
and in all tables of tube characteris- 
tics will be found a column headed, 
‘Maximum Undistorted Power Out- 


EXTERNAL 
RESISTOR. 
e-- VALUE 


TO BE 
DETERMINED 


power is small with either a very low 


(Continued on page 352) | es, 
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de Horest 
meets. the_ 


CHALLENGE, 


ADIO dealers have been demanding 
of the tube industry: “Give us a screen 
grid tube that will deliver consistent per- 
formance and cut down service calls!” 
We have responded with the de Forest 
Type 424 Screen Grid tube and the per- 
fected 427 Audion. That we have success- 
fully met the challenge of the trade is 
conclusively proved by the many glowing 
reports from radio manufacturers, dealers 
and service men. The greater degree of 
vacuum of these tubes, their rugged oxide- 
coated filaments, extreme sensitivity, uni- 
formity and demonstrated long life reveal 
them as the radio tubes you have been 
waiting for. 

PUSH de Forest tubes. In so doing you 
are showing your customers that not only 
are you interested in the sale of a tube, but 
also what it does after it goes into his set. 

RADIO-4+> TUGES 


ho Forest RADIO TUBES 


DE FOREST RADIO COMPANY, PASSAIC, NEW JERSEY 


BOSTON «© NEW YORK ¢ PHILADELPHIA * ATLANTA ¢ PITTSBURGH «¢ ST. LOUIS * KANSAS CITY * DENVER 
LOS ANGELES e SEATTLE ° CHICAGO C MINNEAPOLIS C DETROIT ° DALLAS ° CLEVELAND 


Export Department, 304: East 45th Street New York City, N. Y.,-U. S. A. 


bo 


put” which indicates the power output of the various tubes 
when they are worked into a load resistance equal to 2Rp 
(two times the plate resistance). 

Experimenters will wonder why we talk about working 
the tube into a resistance when in actual practice we never 
do this but always connect the tube to a loud speaker. 
The reason for this is that to determine the power output 
of a tube when it is working into a loud speaker would 
necessitate taking into consid- 
eration the effective resistance 


type —27 tubes. Quite evidently a transformer can be used — 
to obtain either more or less voltage. Now a transformer 
consists of two windings, a primary and a secondary, and 
the voltage across the secondary depends upon the ratio of 
the number of turns on the primary to the number of turns 
on the secondary. If the secondary has twice as many 
turns as the primary, the secondary voltage will be twice as 
great as the primary voltage; if the secondary has half as 
many turns of wire as the pri- 


and effective reactance of the 
loud speaker. These two quan- 
tities vary considerably, de- 
pending upon the frequency at 
which they are measured, and 
are not the same in any two 
loud speakers. In order to 
make it possible to measure 
tubes under certain simple con- 
ditions, reproducable at any 
time, a resistance is always 
used. Measurements made by 


LL 


SIMPLE 
TUBE CIRCUIT 


FIG .2 


mary, the secondary voltage 
will be half as great as the pri- 
mary voltage. Stated as a 
simple formula, the secondary 

Primary voltage 


LOAD RESISTANCE 


_ INTERNAL 
PLATE 


RESISTANCE 
OF TUBE : 
E 


voltage = 

Ratio of turns 
Now in the previous example 
we found that we required 4.96 
volts across the 10-ohm resis- 
tor in order to have the same 
power in it as the 5000-ohm 
resistor connected across the 


SIGNAL VOLTAGE 


EQUIVALENT 
TUBE CIRCUIT 
( COMPARE WITH FIG./) 


different engineers in various 
laboratories are therefore di- 
rectly comparable and this is of course of immense ad- 
vantage in discussing tube characteristics and in standard- 
izing their constants. 

The fact that a loud speaker does not look like a pure 
resistance but acts instead like an electrical circuit contain- 
ing resistance, inductance and capacity complicates the 
problem of efficiently connecting a loud speaker to a tube. 
Since the impedance of a loud speaker varies with the fre- 
quency, what we do in practice is to pick some impedance 
which gives a good characteristic and work out the nec- 
essary design of the remainder of the circuit using this 
value of impedance. In working with the old W. E. 
540AW cone, for example, we assumed that its effective 
impedance was about 400 ohms, although actually the 
impedance varies from about 2000 ohms up to 30,000 
ohms. 

The moving coil system of the modern dynamic loud 
speaker has a very low impedance, usually around 10 or 
20 ohms. This raises the problem of how we can work 
such a loud speaker with ordinary power tubes which 
usually have an a.c. plate resistance of about 2000 ohms. 
This difficulty is solved by the use of a transformer which 
has the very useful characteristic of permitting us to make 
a 10-ohm moving coil act as though its impedance was 1000 
or 5000 ohms or any other impedance we might choose. 
How this is accomplished 
can best be explained by a 
simple example. 

Suppose we connect a 
5000-ohm resistance across 
a 110-volt a.c. line. The 
current from Ohm’s law will 

E 110 
be I = — = — = 0.022 

R 5000 
amperes, and the power in 
this resistance will be Power 
—EX<I=110 X 0.22 = 
2.46 watts. Now suppose 
we had a 10-ohm resistance 
and wanted to get the same 
power in it. To do this the voltage across the 10-ohm 
resistor would have to be 4.96 volts. This can be proven 
as follows. If the voltage is 4.96, the current in the 10- 
4.96 
10 
power will be Power = E XI = 4.96 X& 0.496 =2.46 

watts, which is the same as in the previous case. 

We all know how we use power transformers to step up 
or step down the line voltage. With a line voltage of 110 
volts we frequently use transformers that give us 400 volts 
on the plates of rectifiers and 2.5 volts for the heaters of 


20 TO 4 
TRANSF. 


ohm resistor will be I = = 0.496 amperes and the 


THESE TWO CIRCUITS ARE 
ELECTRICALLY THE SAME 


MOVING COIL 
140 OHMS 


110-volt line. We can get this 

4.96 volts by using a trans- 

former to step down the line voltage and the required ratio 

of turns can be determined from the above simple for- 
110 (primary voltage) 

mula. 4.96 (secondary voltage) = c———___—. 

Turns ratio 
110 (primary voltage) 


Turns ratio —_—__$§£$__—_——————— = 22.4. There- 
4.96 (secondary voltage) 

fore the primary must have 22.4 times as many turns. as 
the secondary. Now from all these figures we can obtain a 
very interesting and important relation that is always 
true. If we divide the original resistance, 5000 ohms, by 
the second resistance, 10 ohms, the ratio is 500. Also, if 
we square the turns ratio, 22.4 times 22.4, we also obtain 
500. In other words, the ratio of the two resistances = 
(turns ratio)”. This is a fundamental relation in all trans- 
former circuits and it greatly simplifies the problem of 
determining the turns ratio required if the primary and 
secondary load resistances are known. 

Let us apply this to a tube problem. Suppose a -71A 
tube was to be used with a moving-coil loud speaker, the 
effective resistance of the moving coil being 10 ohms. We 
know from our previous discussion that the —-71A tube has 
a plate resistance of 2000 ohms and therefore the load re- 
sistance should be twice as great or 4000 ohms. We want 
‘to work with a loud speaker 
that is only 10 ohms and 
therefore the ratio of the 
desired resistance to the ac- 
tual resistance is 4000 di- 
vided by 10 or 400. There- 
fore from the preceding 
equation 400 = (turns ra- 
tio)”, therefore turns ratio 
= 20. This all means that 
if we take a 10-ohm loud 
speaker and connect it to 
the secondary of a 20:1 
transformer that the pri-. 
mary may be connected to 
a 2000-ohm tube and the 
entire circuit will operate just as though the loud speaker 
had an impedance of 4000 ohms, the correct load impe- 
dance for a 2000-ohm tube. The circuit is shown in Fig. 3. 

The power tube is one of the most important parts of 
the radio receiver and space is not available in this month’s 
Home Experiment Sheet to describe some simple experi- 
ments. The discussion of the power tube will therefore 
be continued next month, when some simple experiments 
will be described. 

For supplementary reading on this subject we refer you "2 
to the article entitled “What Power Tube ShallI Use?” by 
James Martin, appearing in the August, 1929, issue. 
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HERE are new thrills awaiting you—the 
thrills that come from making and 
doing things you can take pride in! Here, 


also, is real recreation and profit! 


Breakfast Nooks — Fireplaces — Cedar 
Chests — Modernistic Sideboards — Blow 
Torches — Auto Accessories — Decorative 
Lighting Fixtures— Garden Fountains — 
Wood Lathes . . . whether it’s carpentry, 
plumbing, masonry, electricity, “HOW TO 
MAKE IT” will tell you what to make and 
do—and how! 


Hundreds of things for your car, for making 
your home more beautiful and comfortable, 
for broadening the facilities and usefulness 
of your own work shop! 
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With 6 Months of 


cienhee and 
Invention 


All for Only ¥] 


Here’s just the book you’ve been waiting for. 
“HOW TO MAKE IT—WRINKLES, KINKS, 
FORMULAS” —the complete all-around guide for 
almost all kinds of repairing and construction. A 
boon to every red-blooded man who has ever felt 
the urge to grip good tools and see useful finished 
articles take shape as the combined result of skillful 
hands and brain! 


FREE with Big Cash Saving on 


Science and Invention 


Amateurs and experts in all lines—hundreds 
of thousands of them, have bought this 
“HOW TO MAKE IT” book at a substan- 
tial price, and have had countless occasions 
to congratulate themselves on their wise in- 
vestment. 


BUT—we have arranged to ship you this 
useful book, postpaid, ABSOLUTELY 
FREE OF CHARGE! And at the same 
time we will enter your subscription to 
SCIENCE & INVENTION for six full 
months (regular value $1.50), for only $1.00. 
But don’t delay! To get the book FREE 
and two big issues of SCIENCE & INVEN- 
TION virtually WITHOUT COST, mail 
in Beet tt while we still have books on 
and! 


4 
| SCIENCE & INVENTION, Dept. 2410 l 
| 381 Fourth Avenue, New York, N. Y. i 
| Gentlemen: Ship me, ENTIRELY FREE, prepaid, the valuable | 
handy book, “HOW TO MAKE IT—WRINKLES, KINKS, FORMU- 
| LAS”’—and enter my subscription for the next Six Big Issues of { 
| SCIENCE & INVENTION at only $1, which I enclose. I_ understand | 
you will promptly refund my $1 and I may keep the book if I am not 
| more than satisfied. | 
| | 
| | 
| | 
| | 
| i 


Ce EE ES LS 


: ‘ ‘ yo) Seay fic fain 
a . eu 


Ravro News ror Ocroser, 1930 — 


Radio Joins 


the 


‘Three ‘Rs 


| 
Musical supervisors throughout the country have been quick | 


to realize the almost unlimited possibilities of radio as an 
active participant in the classroom. With several coast-to- 
coast and other smaller chains of broadcast stations planning 
series of specially prepared hours, the school-children of the 


By 
B. H. Darrow* 


nation will have every opportunity to know and understand 


the world’s finest music 


HERE is every indication that increasing 

use of the radio will be made by the musical 

supervisors of the nation. Of course, in this, 

they are merely following the lead of radio 
stations and others who have already used radio 
transmitters to carry well-nigh every kind of musical 
production into the homes and consciousness of al- 
most every type of people. 

But it does not always follow that because a new 
medium appears to the taste of the general public 
that it is immediately accepted by the schools. In 
fact, the contrary is more nearly true. Profession- 
alized education is sometimes the least interested 
in a new device. 

Fortunately, the educators in the field of music 
give evidence of not only an awakening but also of 
immediate activity. 

They recognize that music has so much to offer 
to life that they want its blessings to reach every 
man, woman and child. They recognize that radio 
is a wonderful successor to a number of other de- 
vices which, from time to time, have materially in- 
creased human happiness. The invention of musical 
nomenclature made possible the preservation of melo- 
dies which otherwise might have been lost. Music 
publishers, the makers of musical instruments and 
then the phonograph spread the circle more widely until the less 
fortunate—the poorer and isolated—were reached. 

But the task is not done. It presents a challenge to radio to 
do three things—to increase music both quantitatively and quali- 
tatively—to not only encourage appreciation but also increase 
participation. To do this, it must recognize that there are at 
least three fields which must be given individual attention. 
To conceive of one program satisfying the needs of these 
three is as fatuous as to send kindergarten children to high 
school or high school pupils to the kindergarten. There is still 
considerable confusion in the matter. Wherever people discuss 
the problem of teaching music or music appreciation by radio, 
people with at least three different viewpoints are in evidence. 

Manifestly, there are many larger and metropolitan schools 
whose ability to serve themselves the good things in music 
is limited only by their own lack of administrative ability. 
They can use their own orchestras, bands, glee clubs, etc., for 
many purposes—for instruction and for appreciation—for 
either musical appreciation or active participation. Such 


*Director of Ohio School of the Air. 


When schools open again this Fall, scenes like the above will be enacted 
throughout the entire country, with radio taking a leading role in the 
modern method of musical education 


schools are interested only in broadcasts which present the 
supremely good in music. They are glad of an opportunity to 
listen to the great living masters sing and play, for even with 
their greater numbers and money they cannot bring all the 
masters to their auditoriums. The new medium is not an 
enemy of the phonograph record any more than spoken speech 
is the enemy of the book, which preserves it for all time. 
Further, this class is attentive to symphony music. 
have a musical background which makes it possible for them 
to obtain both joy and instruction from the symphony broad- 
casts. However, such schools, ready for a diet of symphony 


and the masters, do not perhaps number more than a few hun-_ 


dred. 


There is a far larger group, perhaps typifying several thou-— 


sand communities, which are not ready for so much music 
which is involved or intricate. They may feel a bit lost and 
call it “highbrow.” 


of the broadcasting to be of a much simpler nature. Simple 


music will be desired. Instruction in the fundamentals will be 
in order. A type of instruction that (Continued on page 358) 


They 


They will, of course, want to hear the | 
masters and some symphony music, but they will want much — 
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CHAMPION RIBBON LABELS FOR DATING 


that you have checked 
your inventory for price 
adjustment— 


what tubes you are low on— 
place your orders ~ow—for 


Champto”. 


RADIO TUBES 


CHAMPION RADIO WORKS, Inc. 
122 Pine St. Dan Vers, Mass. 


or 


RADIO =o CHICAGO 


will visit ppeeere two Gerest 


WORLDS FAIR Sag RADIO SHOW 


MADISON SQ. GARDEN ALS"! COLISEUM 
NEW YORK Py a , CHICAGO 


=, SEPT.2227 inc AK = SJ O0Ct. 20-26 ing 


OFFICIAL 


NEW FEATURES INCLUDE LATEST DEVELOPMENTS IN SHORT WAVE AND TELEVISION 


This year marks the entrance into the radio industry of some of the country’s largest and strongest manufacturing 
organizations. A number of these will make their first public displays of radio at these two shows. 


Newest developments in models of receivers, speakers, tubes _ the development of short wave apparatus, which will be featured 
and other accessories designed since the June Trade Show will _ in the short wave section. There will also be interesting displays of 
also be shown for the first time at the New York and Chicago _air-craft, marine and automobile radio. Material progress has been 
Expositions, made in Television during the past year, the latest developments of 
The popularity of short wave transmission and reception has spurred —_ which will be a feature of these shows. 


This year of all years, in order to know what to sell to increase your 
profits, you should attend either of these two great Radio Expositions 


RADIO MANUFAC URERS SHOW ASSOCIATION 


G. CLAYTON IRWIN, Jr.,. General Manager U. J. HERRMANN, Managing Director 


AMERTRAN 
AUDIO © 
TRANSFORMERS 


-- Maintaining 
the 
Standard 
of 
Exeellenee sys 


In announcing the new and improved 
Amertran DeLuxe Audio Transformers, 
it is again shown that Amettran sets the 
“Standard of Excellence’’. 

Redesigned for even greater protection 
from moisture—constructed to live a still 
longer, more useful and trouble-free life, 
with perfect fidelity of tone—Amertran 
DeLuxe Audio Transformers are always 
demanded when the best is required. 

For perfect satisfaction—for long-lived 
economy—Amertran equipment is every- 
where recognized as the wisest choice. 

Send the coupon below for Bulletin 1050 
giving complete descriptions and tech- 
nical information on all Amertran Audio- 
Frequency Transformets. 


American 


Transformer 


178 Emmet Street 


American Transformer Company RN 10-30 


178 Emmet Street, Newark, N. J. 


Gentlemen: Send me Bulletin 1050 with 
complete description of Amertran Audio 
Transformers. 
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| duplicate the construction described here 


the details for the panel and framework 
are given. However, it is not absolutely 
necessary that the exact layout be fol- 
lowed and individual experimenters may 
exercise their own ingenuity in the matter 
of assembly and construction. A bread- 
board layout may without question pro- 
vide a simpler layout, but then the nicer, 
more shipshape-looking appearance is sac- 
rificed. All in all, the layout shown here 
may be accepted as that which gives a 
satisfactory degree of efficiency together 


| with an appearance which, so to speak, 


makes the job look lke ‘a million dol- 
lars” and one which any ham will be 
proud to lay claim to. No attempt is 
made to lay down hard and fast rules of 
construction, for usually to those fellows 
who, by acquiring an amateur’s ticket, 


have demonstrated their ability to under- 


stand and operate a short-wave. trans- 


_ mitter, the matter of layout and construc- 
_ tion is one which they want to alter to fit 


in with their own ideas. 
While it is undoubtedly true that a 


| transmitter can be constructed from hay- 


wire or junk-box parts, nevertheless, it 
stands to reason that the chances for effi- 
clent satisfactory operation are much bet- 
ter when new equipment from reputable 


_ manufacturers is employed. In the design 


ES 


described here an attempt has been made 
to use only quality apparatus. For in- 
stance, Weston meters are used through- 
out; then there are National transmitting 
condensers and dials, Thordarson audio, 
power and filament transformers and 
chokes, Flechtheim filter condensers, 
Electrad resistors, Clarostat line voltage 
rheostats and a Universal double-button 
microphone. Quality apparatus all the 
way through. The complete list of parts 
employed is as follows: 


C2—National transmitting con- 
densers, .00045 mfd., 3000 volts. 
C3—National transmitting condenser, 


.00025 mfd., 3000 volts. 
C4, C5, C6, C7—Aerovox fixed con- 
densers, .00025 mfd. 


' C8, C9—Flechtheim by-pass condensers, 


2 mfds. 
C10—Flechtheim high- voltage transmit- 
ting condenser, 2 mfds., 1000 volts d.c. 


| C11—Flechtheim high-voltage transmit- 


ting condenser, 4 mfds., 1000 volts d.c. 
C12, C13—Flechtheim filter condensers, 
2 mfds., 1000 volts d.c. 
C14—Sangamo fixed. condenser, 
mfd. 
Li, L2, L3—Homemade transmitting in- 
ductances, as described in text. 
L4—S.-M. r.f. choke, 20-200 meters. 
L5, L6—Thordarson filter chokes, 
henrys, 300 mils., type T2027. 

L7—Hammarlund shielded r.f. choke, 85 
mh. 

Ri—Electrad wire-wound resistor, 
ohms, 150 watts. 

R2—Electrad royalty potentiometer, 500,- 
000 ohms. 


00025 


30 


5000 


‘R3—Electrad wire-wound resistor, 2000 
ohms. 
R4—Electrad wire-wound resistor, 1000 


ohms. 
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80-Meter Phone Transmitter 


(Continued from page 316) 


R5—Electrad wire-wound resistor, 
ohms. 

R6, R7—Clarostat line rheostat. 

R8, R9—Electrad wire-wound resistors, 
200 watts, 1325 ohms. 

R10—Electrad wire-wound resistor, 
watts, 675 ohms. 

R11—Electrad wire-wound resistor, 
watts, 100,000 ohms. 

R11—Electrad wire-wound resistor, 
watts, 675 ohms. 

R12—Electrad center- tapped wire-wound 
resistor, 20 ohms. 


815 


100 
50 


i 


M1—Weston radiation ammeter, 0-2.5 
amps, type 425. 
M2, M3—Weston milliammeter, 0-200 


mils, type 301. 

M4—Weston a.c. voltmeter, 0-15 volts, 
type 476. 

T1—Thordarson microphone transmitter, 
T-3020. 

T2—Thordarson input push-pull trans- 
former, T-2922. - 

T3—Thordarson interstage 
transformer, T-2973. 


push-pull 


T4—Thordarson filament transformer for — 


2.5 volt filaments, T-3081. 
T5, T6—Thordarson filament trans- 
formers for 50 watt tubes, T-2382. 
T7—Thordarson transformer for rectifier 
tubes, 2.5 volts, 10 amps, T-3680. 
T8—Thordarson high-voltage line trans- 


former, 1000-1500 volt secondaries, — 
T-2387. 

V1i—De Forest oscillator tube, 50 watts, 
type 503A. 


V2, V3, V4—DeForest —27 tubes. 

V5—De Forest modulator tube, 50 watts, 
type 545. 

V6, V7—De Forest mercury rectifiers, 
type 566. 

Two 50-watt sockets. 

Three five-prong a.c. tube sockets (Ben- 
jamin 9036). 

Three National velvet vernier dials, 
inch diameter. 
Two four-prong sockets (Benjamin 940) 
_for 566 rectified tubes. 
One Muter double-pole 
knife switch, S3. 

Two G-E line toggle switches, S1, S2. 

31 Eby binding posts with terminal 
strips, as illustrated. 

One Weston student base for antenna 
ammeter. 

One double fuse block. 

For General radio stand-off 
Gor lie?) 

One Universal double-button microphone, 
model K. 

One Eveready 4%-volt “C” battery for 
microphone. 

One transmitter key. 

One framework for transmitter, as illus- 
trated. 
One baseboard for power supply (stand- 
ard drawing board 16x22”). 
Lugs, wire, solder, screws, etc. 


4. 


insulators 


Preliminary Adjustments 


Let us. assume that in accordance with 
the type of construction illustrated here 


the transmitter has been built and is now 


ready for adjustment, all the accessory. 
(Continued on page 357) 
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80-Meter Transmitter 
(Continued from page 356) 


equipment, power supply and antenna 
having been connected. 

Having given the filaments a chance to 
warm up, the high potential is applied 
and the two condensers, Cl and C2, set 
at about 75 on the dials. Now, imme- 
diately rotate either one or the other of 


these condensers, the while watching the | 
plate milliammeter, M2, so as to iden- | 
tify the dip in deflection which will indi- | 


cate an oscillatory condition. Once the 
dip has been noted then the antenna con- 
denser may be rotated so as to obtain an 
indication of current flowing in the an- 
tenna. As a preliminary step some fel- 
lows may wish to work without the 
antenna and feeder, merely shorting the 
two antenna posts so as to obtain an ab- 


sorption circuit with L3, M1 and C3. As 


~ 


a safety measure it might be well to shunt 
a fine piece of wire across the antenna 
ammeter to prevent burn-out. Of course, 
in this operation the key should be closed. 
To determine whether a stable oscillatory 
condition has been obtained the key can 
be worked, noting the while whether the 
plate milliammeter, M2, still indicates the 
same deflection. 

Up to this point we have merely deter- 
mined whether the oscillator works satis- 
factorily. The next and a most impor- 
tant move is to adjust the oscillator to 
some frequency in the 80-meter phone 
band. This is done best by employing 
some type of wavemeter or frequency in- 
dicator which has been previously accu- 
rately calibrated. The grid-dip meter 
described by Edward W. Wilby in the 
June, 1930, issue of Rapio News is ideal 
for the purpose. Set the grid-dip meter 
at the frequency to which it is desired to 
adjust the transmitter and then coupling 
it very loosely to the grid or plate coil 
of the transmitter, rotate slowly that 
tuning condenser on the transmitter which 
tunes the circuit to which the wavemeter 
is coupled. When resonance is obtained 
the needle on the meter in the grid-dip 
meter will take a decided dip. With a 
simple wavemeter a little different pro- 
cedure must be followed. First, revolve 
the wavemeter dial slowly. If the coup- 
ling between the wavemeter and one of 
the tuned circuits of the transmitter is 
too loose, no indication of resonance will 
be manifest; therefore slightly tighten the 
coupling until, during the rotation of the 
dial, the wavemeter indicator lamp glows. 
Having determined the wavelength ad- 
justment of the transmitter at that par- 
ticular setting of its dials it is a simple 
matter to determine whether the dials 
should be turned to a higher or lower set- 
ting so as to ultimately get the transmit- 
ter adjusted to a frequency somewhere 
within the 80-meter phone band. 

From this point on it remains only to 
get the audio amplifier working properly. 
Since it has been determined in the design 
of the transmitter as to the correct plate 
and grid voltages which are required for 
satisfactory operation the only adjust- 
ment which can be made to this part of 
the circuit is in regulating the amount of 
modulation obtained to provide an un- 


(Continued on page 358) 
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AMERICAN TRANSFORMER CoMPANY 


Gentlemen : 


AMERTRAN 


Type PA, 
Series 30 


An economical means of obtaining flawless reproduction of sound in 
large volume is available in a new series of Amertran Power Ampli- 
fiers, the result of months of laboratory experimentation and exhaus- 
tive field tests. 


There are four sizes in the new Series 80, one to fill every require- 
ment. The big Type PA-86, shown in the illustration, will flood an 
auditorium with a full volume of music or speech without distor- 
tion. Smaller models are made for installations in restaurants, clubs, 
dance halls, schools and homes—wherever exceptional fidelity of 
reproduction at high volume is desired. 


The mounting and construction is such that they are installed 
easily, with no bothersome wiring and connections, and are proof 
against tampering or damage. Simple controls and ease of portability 
are added features that contribute to the popularity of Amertran 
Power Amplifiers whose record of performance has won the distinc- 
tion of being considered The Standard of Excellence for Audio Re- 
production. 


Licensed under patents of R.C.A. and Associated Companies 


AMERICAN 


TRANSFORMER MER: \ COMPANY 


178 Emmet Street Newark, N. J. 


RAY 


178 Emmet Street, Newark, N. J. 


Amertran Power Amplifiers. 


POWER AMPLIFIERS 


For complete description and information contained in Bulletin 1079 send us the coupon below: 


RN 10-30 


Send me Bulletin 1079 with complete description of Type PA, Series 80 


POPULAR 


the new improved 


TRIAD LINE 


Every development known to radio tube 
science—you will find them all built into 
the new, improved TRIAD line. Types 
T-24 and T-45 have been entirely rede- 
signed to assure greater power output and 
less distortion at higher signal voltages. 
The new construction and thoriated tungs- 
ten filament makes T-210 an easy oscilla- 
tor and guarantees a longer life. The 
construction of T-50 has been strengthened 
to withstand the most severe usage. 


All through the entire TRIAD line you 
will find the same sensational improve- 
ments carried out. No wonder TRIAD 


tubes have won the confidence of trade 
and public alike?! 


3] 
NEW 210 TUBE 


We have designed this tube 
for strenuous service under 
transmitting conditions. 
The filament is thoriated 
tungsten and the plates are 
molybdenum. At exhaust, 
each 210 is individually 
treated and evacuated for 
the highest possible vacuum. 


For further information send 
for our bulletin T-10. Spe- 
cial prices extended to Li- 
censed Amateurs and Mem- 
bers of A. R. R. L. 


rs 


TRIADS are now manufacs 
tured under R. C. A,, G. E. 
and Westinghouse patents. 


TRIAD MEG. CO., Inc. 
Pawtucket, R. I. 


RADIO TUBES 
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Radio Joins the Three R’s 


(Continued from page 354) 


would seem foolish to the first-mentioned 
group would please this one. Illustrative 
material for this class should be largely 
of a simpler nature. 

They may or may not have phono- 
graphs. If they do have, it is most often 
true that they lack a sufficient library of 
records. They have little or no assistance 
from mechanical instruments. They are 
obliged to depend mainly upon vocal in- 
struction. The radio can give them just 
the mechanical illustrations which they 
need for both appreciation and instruc- 
tional purposes. Such use of the radio is 
more likely to cause them to increase 
their libraries of records rather than be 
content with them. 

If the first group numbered a few hun- 
dred and the second group a few thou- 
sand, then this third group must number 
scores of thousands. There are approxi- 
mately 250,000 schools, of which number 
about 150,000 are one-teacher schools. 
Of course, some of these one-room schools 
are taught by teachers who are splendidly 
trained in music. But this number is 
certainly a small minority. A majority 
of the one-room schools and many of the 
two-room schools have no teachers of 
music. They have no orchestras, no glee 
clubs, no bands. Music which radio can 
bring to them is a far bigger blessing than 
to either of the other groups. They need 
it for variety’s sake—the need it for re- 
laxation—they need it for inspiration— 
they need it for instruction. 

The music which they desire can con- 
tain a touch of the symphonic. They can, 
with the teacher’s help and her enthu- 
siasm at being able to hear the grand old 
masters, obtain values from such pro- 
grams, but generally speaking they are not 
ready for a full diet of such involved and 
difficult music. They have no orchestras 
or glee clubs which they can use for in- 
struction and appreciation purposes. They 
are not even ready for some of the in- 
struction mentioned in connection with 
the schools having inadequate leadership. 
However, everyone of them enjoys music. 
Everyone of them can profit by the radio 
bringing to them the simpler things. 

What a godsend such a teaching could 
be to young men and women in their early 
years of teaching when they lack not only 
training in music but courage to do what 
little they can. Many teachers are ap- 
palled at the idea of attempting to sing 
many songs outside of the small list which 
has already become their own through 
much repetition. With a twist of the 
wrist an assistant teacher can walk into 
every one of these classrooms. 

Reports indicate that former efforts at 
musical education by radio are to be con- 
tinued and several new ones added. The 
Damrosch lessons in music are to be 
continued by the National Broadcasting 
Company. The Columbia chain, through 
its American School of the Air, is con- 
templating the adding of a course in 
music. The Ohio School of the Air is 
working on plans for music for the third 
group—that having little or no musical 
leadership. The Pacific-Western Broad- 
casting chain, WMAQ and twelve others 
which have sprung up and are calling 


themselves schools of the air, are consid- 
ering the inclusion of music in one or 
more forms. 

The subject is receiving considerable 
attention during the summer school at 
Ohio State University, where a course in 
radio education is being offered for the 


first time as a subject for study by 
It was also recently discussed 


teachers. 
during the twelve-day institute which the 
State Department of Education, the 


Payne Fund and Ohio State University — 


conducted June 23 to July 3. It was even 
under consideration during the National 
Education Association Convention, June 
28 to July 5. 
tion of music by radio have come to stay. 
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distorted output from the modulator 
tube. Modulation can be adjusted and. 
checked by varying the setting of the 
microphone control, R2, the while watch- 
ing the plate milliammeter, M, for over- 
loading effects. 

Inasmuch as we are dealing with a 
three-stage audio amplifier it is not alto- 
gether improbable that audio oscillation 
may be experienced. In such an event 
flipping the connections to either the pri- 
maries or secondaries of the audio trans- 
formers will obtain the required de- 
phased condition so that oscillation at 
audio frequencies will not occur. Ground- 
ing the cores of all the audio transform- 
ers is recommended and in some instances 
it may be found necessary to slightly 
alter the plane of the cores of the trans- 
formers so as to prevent intercoupling 
between stages. Inasmuch as the grid of 
the first audio tube looks into a normally 
high impedance circuit (the 500,000-ohm 
potentiometer of the mike modulation 
control), some difficulty may be expe- 
rienced in the production of an audio 
sing due to the condition which is set up 
here of having the grid virtually floating. 
One remedy is to shunt from grid to 
ground a 100,000-ohm resistor. Another 


more expensive remedy is to employ in 


place of Tl a microphone transformer 
having an impedance ratio of only 750° 
to 1 in comparison to that originally 
specified, the T3020 having an impedance 
ratio of 2000 to 1. 

In actual test it was found that the 
Jong microphone leads picked up quite a 
bit of r.f. and rather than go to the ~ 
trouble of completely encasing these leads — 
in a protective braided metallic shield, a 
shielded Hammarlund r.f. choke of 85 
mh. was inserted in the grid circuit of the 


first audio stage, being placed as close to 
the grid as possible. A by-pass condenser 
of .00025 mfd. was shunted from the 
transformer side of the grid to the 


grounded side of the circuit, thus effe 
tively preventing the r.f. currents fro 


passing on through the audio amplifier. — 
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| ~ Book Reviews | 


The Radio Amateur’s Handbook, by A. 


Frederick Collins, edited by George C. 
Baxter Rowe. 394 pages. Thomas Y. 
Crowell Company, New York. $2.00. 
This is the sixth and latest edition of 
an eight-year-old book that has outlived 
its usefulness. It is a rather confused 


mixture of ancient and modern material.. 


and suffers very badly by comparison with 
the A.R.R.L. book of exactly the same 
title. Baxter Rowe, who was formerly 
an editor of Rapio News, obviously had 
a thankless job in front of him in revising 
the volume, and he has rewritten whole 
sections of it to make it presentable. His 
own stuff is good, but the original copy is 
pitiful. 

Several complete chapters, for instance, 
are devoted to single-slide tuners and 
spark-coil transmitters, and full directions 
for the installation and operation of the 
latter are given in spite of the fact that 
amateur spark transmitters have been il- 
legal for years. JI feel sorry for the 
reader who follows all this information 
and learns.to his expense and chagrin that 
rolling-pin tuners and Ford coil trans- 
mitters are as old-fashioned and passé as 
bobbed hair and short skirts. The later 
chapters, dealing with up-to-date short- 
Wave apparatus, power amplifiers and 
television, are more interesting and in- 
structive, but even much of their contents 
is already obsolescent. 

Reviewed by Robert Hertzberg 


How to Become a Radio Amateur, 
American Radio Relay League. 10c. 

Ten cents doesn’t begin to pay for the 
booklet just published by the American 
Radio Relay League entitled “How to 
Become a Radio Amateur.” In_ its 
twenty-nine well illustrated pages is con- 
tained the direction which even the most 
seasoned of amateurs would do well to 
brush up on every so often. For those 
who are about to enter the short-wave 
amatuer game this booklet provides a 
guide which is bound to leave a profound 
influence on the newcomer in guiding him 
into the right channels. Besides out- 
lining the requirements which must be 
observed by the newcomer in short-wave 
radio, this booklet also describes the con- 
struction and operation of a simple but 
nevertheless efficient short-wave transmit- 
ter and receiver. Do yourself a good 
turn and get this booklet. 


Photocells and Their Application. John 
Wiley and Sons. $2.50. 

“Photocells and Their Application” is 
undoubtedly one of the most interesting 
textbooks that it has been the pleasure of 
the reviewer to study in many moons. 
The authors, Zworykin and Wilson, have 
managed to get into one hundred and 
seventy-five pages just about everything 
that is known about photocells, their his- 
tory from their inception, and many ap- 
plications of the cell in everyday life. 

While the book is intended for the 
more advanced student, and a thorough 
knowledge of mathematics is necessary 
for its complete assimilation, the matter 
is so comprehensively handled that the 
layman will find much to interest him. 

Reviewed by George E. Fleming 


Hundreds of Men Have 
Won Success This Way 
The National Radio Insti- 
tute is the oldest and largest 
Radio home-study school in 
the world. It has prepared Fe 
hundreds of men for the Be 
Radio profession — some of fe 
them now holding leading 
positions in this industry. 
You'll find N. R. I.-trained 
men in practically eyery Ra- 
dio organization of any im- 
portance throughout the world. 


The _Same practical tested 
training that enabled these 


men to get ahead is now open 


to you. And this training 
has been improved, enlarged 


greatly to keep up with the 
constant expansion of Radio 
opportunities. 


Has Made $10,000 More 
in Radio 

“T can safely say 
that I have made 
$10,000 more in 
Radio than I would 
have made if I had 
continued at the 


old job. When I 
enrolled with you 
I didn’t know a 
volt from an ampere. I 
advise all ambitious young 
men to get into Radio, There 


is no greater opportunity.’’ 
Victor L. Osgood, 
7101 Bay Pkway., 


Brooklyn, N. Y. 
Over $400 Monthly 


“T had 15 years 
as travelin 
salesman and wa 
making good 
money, but could 
j see the oppor 
tunities in Ra- 
dio. Believe me 
I have made 
more money than 
I ever did be- 
fore. I have made 
more than $400 each month. 
I can’t say too much for your 
school.”’ 

J. G. Dahlstead, 

1484 So. 15th St., 
Salt Lake City, Utah 
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FREE RADIO BOOK~ 


many opportunities 


tomake big money 


in the Radio field. 


Here’s a famous book that has shown many a man the 
way to “cash in” on the big-pay opportunities in Radio. 
I’m not asking $5 or $6 for this book—it’s FREE. 
If youre earning a penny less than $50 a week, mail 
the coupon below and get a copy of this free Radio book 
for yourself. It will be a revelation to you! 


Salaries of $50 All the Way Up to $250 Weekly 
Not Unusual 


Radio—the NEW, uncrowded, growing, live-wire profession— 
needs trained men for its good jobs. Television, trans-Atlantic 
Radio telephony, many other wonderful inventions and develop- 
ments are being made constantly in this field! Each one means 
more big-money opportunities for a trained Radio man. My book 
gives the facts about these Radio opportunities. -And more—it tells 
how you can get all the training in Radio you need, quickly and 
easily in your spare hours at home, by my new and _ practical 
methods. In a short time, through my training, you will be pre- 
pared to take advantage of these big-money Radio opportunities— 
salaries of $50 all the way up to $250 a week not unusual. My 
Free Book will give you all the facts and proof of what I have 
done for hundreds of other men. 


Extra Dollars for You Almost at Once 


$20, $30 extra each week ‘‘on the side,’’ without 
interfering with your regular job! I'll show you how to do that, too, by 
using spare time that you’re wasting now. I'll show you how to turn what 
I’m teaching you into cash almost at once, when you and I get started 
together. My Free Book tells you all about it. If you send for the book 
today, and if you have the average man’s ability, it’s possible for you to 
be making extra money thirty days from now. And you'll be ready for a 


Think of making $15, 


good full-time Radio position after eight to twelve months of spare-time 
training. 


ll Send You This Big NEW 64-Page 
Book FREE 


My book is filled with photos and facts—the pay-raising 
facts you want to read. If you’re interested in Radio, or 
if you’re interested in making more money, you owe it 
to yourself to read this book. The bock absolutely won't 
cost you a cent, and you place yourself under no obligation 
by sending for it. 

No previous Radio experience 
E of this offer. No special schooling required. 
i A mail the coupon NOW! 


J. E. Smith Pldrede TRE GSIMITH President 


needed to take advantage 
Fill in and 


J. E. SMITH, President, 
National Radio Institute, 
Dept. OLSSS, Washington, D. C. 


Dear Mr. Smith: Kindly send me a free copy of your 
famous 64-page Radio book, which tells all about the 
big-pay opportunities in Radio and how you can train 
me at home to take advantage of them. I understand 
this places me under no obligation, 
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Performs the 
best by actual test. 
Clearest reception— 
greatest distance, 


JUNIOR SENIOR 
MODEL MODEL 


tise $49.50 is $95 


Less With Equipment 


2 Less ubes 
Equipment and Batteries 


Wire Today! 


AUTOMATIC RapIo 


Manufacturing Company 
112-118 Canal St. Boston, Mass. 


Measure Easily 
Resistance — Voltage — Current 


Low Mea High 


750 300 150 
l ~ Ohmmeter —~ 


Volt meter 


Super Akra-Ohm wire wound Resistors and Shunts 
afford an inexpensive means to build test equipment 
for the measurement of resistance, voltage and cur- 
rent with accuracy. 


A. combination for the measurement of voltages 
and resistances is shown in the above diagram. 


Super Akra-Ohm wire wound Resistors are manu- 
factured in any value from 100 ohms to 10 megohms. 
They are carefully designed to insure an accuracy of 
one per cent and a constant permanency of calibra- 
tion. Their use is highly recommended for Laboratory 
Standards, High Voltage Regulators, Telephone 
Equipment, Television Amplifiers, Grid and Plate 
Resistors, Electrical Apparatus and Test Equipment, 
etc, 


Pe vere wanna | 
Prices range from $1.25 for 100 
ohms to $4.00 for 500,000 ohms 


Send us your dealer’s or jobber’s name 
and we will send you a copy of 


Bulletin 73-D 


Containing complete information regarding the con- 
version of milliammeters into multi-range ohm- 
meters, multi-range voltmeters, and multi-range 
milliammeters. 
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The Stenode Radiostat 


(Continued from page 298) 


by the fact that the natural frequency of 
a quartz crystal cannot be varied at will, 
as can that of a tuned resonant circuit 
possessing inductance and capacity.. The 
belief that such a selective circuit, which 
passes no sidebands, would be useless for 
the reception of modulated continuous 
waves is based upon two misconceptions. 
First, it has been assumed that in order 
to obtain high quality reproduction it is 
essential to receive all the sideband fre- 
quencies, and secondly, that the same re- 
sults would be obtained in considering a 
circuit from the different points of view 
of the two theories of modulation. This 
second assumption appears to be quite true 
when dealing with ordinary low selective 
circuits, but there seems to be no reason 
why it should necessarily be true when 
dealing with circuits of very low decre- 
ment. It seems very probable, therefore, 
that with a low circuit decrement the re- 
sults calculated from the two theories of 
modulation would not agree. In any 
case, it is necessary to consider such a 
circuit from the point of view of the am- 
plitude theory of modulation; for accord- 
ing to the sideband theory such a circuit 
is useless, while it has been amply demon- 
strated that it is capable of very good 
results indeed. 

In some of the early experimental 
models of the Stenode Radiostat a dif- 
ferent means was adopted to prevent the 
loss of high notes. The a.f. compen- 
sating circuit was not used, but means 
were taken in the r.f. circuits to prevent 
the high note loss. The input to the in- 
termediate-frequency amplifier was ap- 
plied in the form of a series of pulses 
(about 20,000 pulses per second), by 
means of the circuit shown in Fig. 3. As 
a result of this the if. voltages were only 
applied to the crystal for a very short 
time, and the crystal current could only 
build up to a fraction of its normal 
maximum amplitude in that time. Since the 
maximum variation in amplitude was thus 
artificially limited, the maximum varia- 
tion in amplitude, due to the modulation, 
was also limited. This would have 
greater effect upon low modulation fre- 
quencies than upon high, and _ conse- 
quently, the low note accentuation in the 
crystal circuit would be eliminated. The 
method is not used now for broadcast re- 
ception because the a.f. compensating cir- 
cuit has been found as satisfactory and 
it is more economical, since the overall 
efficiency of the receiver is greater and 
two tubes less are required. 

In the foregoing theory of the opera- 
tion of the Radiostat one difficulty will 
have been evident. ~ It is stated, and has 
been amply demonstrated, that the ap- 
paratus will eliminate interference due to 
a local oscillator working on a frequency 
about 1 kc. different from that of a broad- 
cast station to which the receiver is 
tuned. The receiver will also eliminate 
two local oscillators, each spaced 1 kc. on 
either side of the desired station. 

Now this appears exactly to represent 
the case of a carrier modulated with a 
1,000-cycle note, and one would, there- 
fore, expect a 1,000-cycle note to be 


present in the output of the receiver. It — 
is not present in the output of the Sten- — 
ode, although it is in the output of any 
ordinary set. The reason is that such — 
a case is not the same as a modulated ~ 
current. In an ordinary receiver, the — 
whistle is produced by the rectification — 
of heterodyning radio-frequency currents, — 
and an audio-frequency beat note, which 
might modulate a rf. current, is not — 
produced until rectification has taken — 
place. In the Stenode, all such unwanted — 
currents are eliminated before rectifica- 
tion, and so are not present in the out- — 
put. It must, of course, be realized that — 
if any of the i.f. amplifier tubes are work- 
ing on a non-linear portion of their char- 
acteristics, the applied if. voltages will 
be rectified and the carrier of the desired 
signal may become modulated by the 
beat note formed by the rectifying proc- 
ess. Such modulation would, of course, 
be passed by the crystal, and appear in 
the output as interference. It is, there- 
fore, necessary to insure that all the if. — 
tubes are worked upon the straight por- 
tions of their characteristics, and that the 
amplifier is never overloaded. 
At a demonstration in the heart of 
London, and at about 15 miles from the — 
twin-wave broadcast transmitter at Brook- 
man’s Park (842 kc. and 1148 ke., power 
30 kw.) the writer heard numerous for- 
eign European broadcast stations received 
free from interference other than static, 
artificial static, and interference caused 
by more than one station working on the 
same frequency. Stations whose frequen- 
cies were so close together than a heter- 
odyne whistle was audible on an ordinary 
receiver were received on the Radiostat 
quite free from this form of interference. 
The selectivity was enormously high, and 
the quality of speech and music was very — 
good. While it did not appear to be quite © 
as good as that from an ordinary receiver 
with only a small high-note loss in the 
tuned circuits, it was much better than 
that given by the majority of selective — 
sets of the usual type. In fact, taking — 
into consideration the enormous selectiv- 
ity, the quality was extraordinarily good. 
It must be understood that for satis- 
factory reception with this receiver the 
frequency of the carrier wave of the 
broadcast station must not vary during 
modulation. The selectivity is so great 
that if the frequency varies the station 
may disappear completely. Nearly all 
broadcast stations have a certain amount 
of frequency modulation, but this is not 
serious as long as it is very slight. The 
British stations are fairly satisfactory in 
this respect; during deep modulation there 
is a small amount of frequency modula- 
tion, which results in a few notes of the 
music being missed. This is so slight — 
that it is not serious, and would hardly — 
interfere with the enjoyment of broad- 
casting; it reduces the apparent sees 
tivity of the apparatus, however, for if a — 
station working on a frequency close to 
that of the desired station is suffering 
from frequency modulation, occasion 
interference may result. a 
cones on page 361) “2 
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The Stenode Radiostat 


(Continued from page 360) 


Many of the foreign European broad- 
cast stations are badly affected by fre- 
quency modulation, some being so bad 
that a station would disappear completely 
for several seconds, and suddenly reap- 
pear as the modulation depth was altered. 
In this respect it is interesting to note 


that the Rome station, which is one of the . 


latest American 50 kw. transmitters, is 
almost completely free from this defect. 

It seems probable that some considef- 
able time must elapse before the Stenode 
Radiostat is sufficiently developed for it 
to be suitable for general broadcast re- 
ception in the hands of unskilled listeners. 
For commercial reception, and for the re- 
ception of code where many messages are 
sent simultaneously over a single cable, 
its high selectivity should prove very 
valuable. 

At present the apparatus is fairly ex- 
pensive, and is rather difficult to tune 
owing to the number of controls. There 
are the loop antenna tuning condenser, 
_ the oscillator condenser, the second de- 
tector biasing potentiometer, the volume 
control, and the tone control; to say 
nothing of the crystal balancing con- 
denser, which, however, requires only oc- 
casional adjustment. With the exception 
of the oscillator condenser, none of the 
controls is really critical, but a consider- 
able amount of practice is required before 
their adjustment can be carried out with 
facility. The setting of the oscillator 
condenser is very critical, and although 
the condenser is fitted with a reduction- 
geared dial, it has been found necessary 
to connect in parallel with it a very small 
variable condenser. This small condenser 
has only one moving plate, and is stated 
to have a maximum capacity of about 10 
mmfd. with a minimum capacity of 5 
mmfd., giving a capacity change of only 
5 mmfd. In spite of this, a reduction- 
geared dial with a 5-1 ratio is fitted, and 
a movement of this dial of about 90°, 
that is a capacity change of about 0.25 
mmfd., is sufficient to tune in and tune 
out again a 30-kw. station only 15 miles 
away. ‘These difficulties of control will 
doubtless be overcome in time, and then 
it should be possible to build the apparatus 
in a form more suitable for presentation 
to the non-technical broadcast listener. 


The Experimenter 
(Continued from page 344) 


depend upon varying the filament current 
to any of the tubes. For example, if the 
volume is controlled by varying the fila- 
ment current to the radio-frequency 
tubes, for best results, replace this rheo- 
stat with the correct amperite and connect 
a suitable variable resistance across the 
_ aerial and ground for a volume control. 
3. If the 32-volt lead is used the “B—” 
_ lead is not. For an explanation refer to D. 


Licensed under U. S. 
Pats. Pend., and 
issued Canadian Pat- 
ents 281172— 286778 


Super-TONATROL 
The Superior 5-Watt 
All-Purpose Voltage 

And Volume Control 


““7OU can’t beat the Super-TONATROL for perform- 


ance,” say radio engineers, experimenters, service 
men all over the world. And rightly, too, for the Super- 
TONATROL has distinctive qualities no other volume 
control can offer. Smoother variation—absolutely step- 


less—quiet—the Super-TONATROL is aptly termed 


“The world’s most perfect volume control.” 


Built on the new 
DURATROL Principle 


A new type resistance element is permanent: 
ly fused to a vitreous enameled metal plate, 
over which floats, by direct contact, a pure 
silver multiple brush contact with delightful 
smoothness. 


So firm is the resistance element, and so 
smooth the floating contact, that Super- 
TONATROL units under load have with- 
stood over 100,000 oscillations of the contact 
Cover Removed, Show- without showing appreciable signs of wear or 
ing Mechanism variation in resistance value. Metal cover 
aids rapid heat dissipation. 


7 types for all usual requirements—$2.40 and $3.50 
Also 2-3 gang manufacturers’ models for all purposes. 


Better Resistors and Voltage Controls for 

Every Radio and Power Supply Purpose 
Electrad manufactures a complete line of resistors and voltage — 
controls for every radio and power supply purpose, including 


TELEVISION. 
Superior engineering facilities and efficiently organized 


mass production to meet world-wide demand effect sub- 
stantial savings in original manufacturing costs—savings 
which are expressed in ELECTRAD’S fine quality at 
moderate prices. a 
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RACON’S 


|Newest Development 


The ALL WEATHER PROOF 
: HORN 


TRU M:PE Ee eILOLRN 


(ILLUSTRATED) 
Bell 22 inches round, length 40 inches. 
} Equipped with cast aluminum ferrule and sus- 
pension ring. 


| For Public Address and all Outdoor use. This 
horn has been perfected after years of exhaus- 
tive research in Racon Laboratories. Will 
| withstand all weather conditions. No time 
| limit to guarantee. Made to last forever. Re- 
} quires no replacements or servicing after 
| heavy rainstorms.... Prices slightly higher 
{ than regular horns, 


The New Unit 


This revolutionary 
® change in the type 
speaker for radio use 
is but slightly higher 
priced than the ordi- 
nary speaker, but 
marvelously better. 
Tests prove it.- Write 
for descriptive catalog. 


Baby Electro- Dynamic 
Type Horn Unit 
List Price, $35.00 


Tho largest horn speaker manufacturers in the world 


RACON ELECTRIC CO., INC. 


FACTORIES: 


18 WASHINGTON PLACE, NEW YORK 


Slough, Bucks, England, and 3 Mutual Street 
Toronto, Canada 


SERVICE MEN! 
HERE IS THE 


hidamaite Line Voltage Regulator 
cL “LAROS TAT 


That regulates the line 
#” voltage on all makes of 
aa electric sets insuring an 


flow of 
Mn, current. Reduces Noises 
: —A Real Saver of 
WAtubes from excessive 
voltages. Make your 
share of the profits 
from this big market. 
Carry a supply in your Kit Bag and 
sell them to your service patrons. 


WISE RCI nen eat Maes $1.75 


Type A—for sets consuming less than 100 watts. 
Type B—for sets consuming 100-150 watts. 
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Send for circular and discounts 


CLAROSTAT MANUFACTURING CO. 
281 North Sixth St. Brooklyn, N. Y. 


STUYVESANT ELECTRIC CO. 
53 Walker St. New ‘York 


Write for 


FREE CATALOGUE 


ON LATEST RADIO BUYS 
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Backstage in Broadcasting 


(Continued from page 305) 


cut to thirty minutes if necessary. 

One young writer, to settle an argu- 
ment, condensed ‘Camille’ to twenty 
minutes and did not eliminate a line of 
the famous death scene nor take anything 
out of the plot. It was subsequently used 
on the air. . 

As soon as the revised script is avail- 
able, the production man starts casting. 
Physical characteristics, aside from the 
voice, are never considered. A homely 
woman can play the part of a young and 
beautiful girl and it isn’t necessary for 
the leading man to have his shoes built 
up if the leading woman tops him by an 
inch or so. 

Glancing through his card index of 
available talent—and that index in a big 
studio is a “who’s who on Broadway”— 
the director picks up his players by their 
voice characteristics. He finds his “fe- 
male emotional lead voice,” ‘‘romantic 


male voice,” “character ingenue voice,” 
“Trish dialect voice,’ and so on. 
The leading characters are seldom 


called upon to double in roles, but often 
one person will play four or five minor 
parts. In one radio drama recently a 
clever young actress took the parts of an 
old negro mammy, a twelve-year-old boy 
and the middle-aged wife of a Yankee 
preacher. Not content with these parts 
she marched up and down the studio in 
company with the director and two other 
actors, treading heavily and helping in a 
sound effect that indicated a marching 
regiment. In mob scenes her shrill voice 
rose above the bass rumbles of the men. 
Her pay check, incidentally equalled that 
of the leading woman. 

Rehearsals usually begin three days be- 
fore the date set for the broadcast, though 
on a few occasions rehearsals have started 
two weeks before the actual production. 
The players get their scripts at the first 
rehearsal, usually held in a small studio 
or an audition room. The play is read 
several times and is carefully timed until 
the speeches, musical interpolations and 
announcements run exactly sixty minutes 

. . no more and no less. 

If the adapter has been careless, the 
script is either too long or too short. 
Then lines must be eliminated to shorten 
the play or additional lines and scenes 
must be written in. As a rule, though, 
the short cut to lengthening a play is to 
have the orchestra play an additional 
selection or an extra chorus. As there 
is always an orchestra this is possible. 

By the time of the second rehearsal 
the actors are supposed to be thoroughly 
familiar with their lines and cues and to 
be able to read them at a glance. That 
in itself takes study for a good sight 
reader is not common. 

Memory work is not necessary. The 
players read their lines even when the 
production is on the air. This great dif- 
ference from the usual theatrical practice 
has. caused actors in Broadway shows to 
comment enviously on the easy life of a 
radio actor. The radio thespian, how- 
ever, has to work as hard to read lines so 
that they will not sound as if they were 


being read as has his brother behind the 
footlights in memorizing his speeches. 

While the players sit around in com- 
fortable chairs at the first rehearsal, 
lounging is abandoned at the second re- 
hearsal and the actors go through the ges- 
tures and facial expressions apptqpiaG 
to their roles. 

This matter of appropriate gestures is 
a curious example of radio technique. 
Virtually all the actors heard on the air 
are from the legitimate theater. They 
seldom speak on the stage without some 
movement of the face, hand or body. It 
has become second nature for them to do 
so and like many excitable people, they — 
would be speechless if tied hand and foot. 
So the leading lady stamps her foot in 
anger, the leading man draws an imagi- 
nary sword and the dialect comedian uses 
all the silly notions and grimaces he 
would use in front of an audience. 

The script from which the lines are 
read presented a handicap but the-players . 
soon overcame this by putting their 
scripts on elevated music stands which 
left them free to gesticulate to their 
heart’s content. 

During the first two rehearsals the di- 
rector works in the studio with the ac- 
tors, checking interpretations of lines and 
otherwise functioning as he would in a 
theater. When the third rehearsal is 
called he leaves his players in the studio 
and goes into the monitoring booth. This 
is a small room just off the studio. It 
has a soundproof glass window through 
which every part of the studio can be 
seen and it is equipped with a radio 
speaker connected with the studio micro- 
phone. In the booth the director can 
watch his actors, see how far they are 
from the microphone and hear their 
voices as they will sound on the air. 

Once it was necessary for the director 
to keep dashing into the studio to give 
instructions from time to time. Now 
he merely speaks into a microphone at his 
elbow and his words come from another 
radio speaker in the studio. 

“Mike” rehearsal is very important. 
The speaking voice is affected by the 
distance from the lips to the microphone 
and the player must know just how close 
to work. On some lines the speaker must 
be several feet away from the micro- 
phone. On others he whispers into the 
sensitive mechanical ear. 

Sound effects, too, are worked out at 
this rehearsal as well as mob scenes. 
Eight men who know the trick can give 
the effect of a mob of several hundred 
angry persons. 

Different dialects are tested for often — 
the microphone plays strange tricks with _ 
a dialect. Sometimes a character voice — 
that is easily understood in a theater is 
blurred and indistinct through the air. q 

By the end of the third rehearsal the 
radio play has been timed to a split sec- 
ond. The director has made notes on his _ 
script so that he can check up on the © 
tempo of the play while it is on the air. 4 
If a certain actor must say “Aha, the — 

(Continued on page 364) Ag 


Book Reviews 


Electricity for Beginners, by Edward 
Harper Thomas. Published by Norman 
W. Henley Publishing Company, 2 West 
45th Street, New York City. $1.50. 

The readers of this book will find it 
valuable as a fundamental text and in- 
troductory to a more advanced study of 
the subject. The author originally con- 
ceived the idea of 40 elementary lessons 
in electricity to be used in leaflet form in 
schools requesting them, supplying one 


lesson a week for the entire school year. . 


These proving popular, they were subse- 
quently brought out in a small book, the 
present volume including these lessons in 
revised and enlarged form. 
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Modulated Oscillator 
(Continued from page 307) 


as shown in the wiring diagram, or sev- 
eral’ condensers of different capacities 
may be used with a sample selector 
switch. This is something that the indi- 
vidual user will wish to determine by 
experimentation anyway, so we leave it 
to his discretion. It is interesting to note, 
however, that by careful selection the 
chromatic scale may be easily played 
with pipe organ effect, but only one note 
at a time. 

Another experiment that is interesting 
is to connect a microphone and trans- 
former to the input at points X and X 
after opening point Y. If connected to 
the receiver, any sound picked up by the 
mike will be reproduced in the loud 
speaker of the set. In this way it is 
easy to “get” Hongkong at any time for 
the elucidation of your unsuspecting 
friends, and effectually silence the pest 
who gets “California on the loud 
speaker.” 


Parts List 


1 Silver-Marshall 257 audio transformer, 
BL: 
1 Silver-Marshall 257 audio transformer, 
2: 
2 Electrad grid leak mounts or equiva- 
lent. | 
2 Electrad 10,000-ohm grid leak type 
resistors or equivalent. 
1 amperite and mounting. (Size de- 
termined by tubes used.) 
1 National .0005 tuning condenser or 
equivalent. Cl. 
1 Silver-Marshall 30 henry choke or 
equivalent. 
10 battery clips. 
2 .00025 fixed condensers, C2 and C3. 
_ Aerovox or Sangamo. 
1 .0001 fixed condenser, C3. Aerovox or 
Sangamo. 
1 Electrad 20-ohm strip type resistance, 
R4. 
4 4-prong sockets. 
1 5-prong socket. 
1 Hammarlund 85 mh. choke or equiva- 
= y-Jent. 
at Silver-Marshall 131Y coil: 
_ Condensers for tone control as ex- 
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SELECTED by men of international fame who want the best. 
APPROVED by prominent Engineering Colleges. 
VERIFIED by unbiased published laboratory reports. 


Lincoln Engineering has never produced any sensational discoyeries, but has conservatively 
offered to the discriminating buyer radio performance which has been made possible by years 
of research work, 
AND NOW comes the new De Luxe ‘31°? with all of the proved superior qualities of the 
De Luxe ‘10’? with added features: High grade cadmium plated steel chassis; Six screen grid 
tubes with high gain perfectly controlled; Completely shielded antenna and oscillator coils; 
Phonograph attachment utilizing the finest audio system known; Local and long distance 
switch; Absolutely no A.C. hum. Price: Chassis and power unit (no tubes) $190. 00. 
Think of 312 verified stations logged on the De Luxe in Brooklyn, N. Y. This exceptional 
mi ; performance has been published repeatedly in New York 
papers by enthusiastic owner, 
DISTRIBUTION: Made only thru qualified distributors. 
Many of our distributors are making from $200.00 to 
$400.00 a week. When you sell the De Luxe ‘‘31’’ you 
not only are selling verified performance, but you are get- 
ting the co-operation of everyone in our nine-year-old 
Corporation, who, together with hundreds of our good 
friends and authorized distributors, have put Lincoln 
equipment into many of America’s most prominent and 
wealthy homes. If you are qualified to handle and 
service this equipment, write for full information and 
special demonstrator discounts. 


—_ LINCOLNRADIO CORPORATION 


De Luxe B-31 Dept. N 329 S. Wood Street Chicago 


FREE “101 Radio Hookups” “°2"" 


JOHN F. RIDER 


announces 
A personally written and personally conducted 


ADVANCED HOME STUDY COURSE 


for serious minded 


RADIO SERVICEMEN EXPERIMENTERS 


PROFESSIONAL SET BUILDERS 


who wish to _ increase their oe, bower, prepare themselves 
for 


JOHN F. RIDER, 1440 Broadway, New York City 
Dear Mr. Rider: Please send me all details about your SPECIAL HOME STUDY COURSE without any 


obligation upon my part. 
Name 
Address 
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FNOY steady 
radioperform- 
ance with uni- 
form volume 
undisturbed by 
the everchang= 
ing house elece 
tric supply. 


The new AMPERITE| for electric ras 
dio smooths out current fluctuations 
automatically. Requires no attention. 

Insist on AMPERITE in the elec- 
tric radio you buy or build. In- 
stall AMPERITE in the set you 


now own. 
FREE — Useful AMPERITE 
Bulletin. Write Dept. RN 10, 
naming set you now have. 


"AMPERITE (Grporation 


561 BROADWAY, NEW YORK 


AMPERITE 


Self-Adjusting 
LINE VOLTAGE CONTROL~4 


The CROSLEY 


ROAMUEO 


AUTOMOBILE RADIO 
RECEIVING SET srrassrece 


JREESONATOR 


TRADE MARK 


Over 40,000 Satisfied Users 


i, 


pelea $3.95 be 


Are you bothered with a lack of selectivity and power 


in your set? If so, this is the instrument you need. 
The Reesonator is recommended for all sets having an 
untuned antenna or ballast tube. Attaches across 
aerial and ground leads, without tools in less than a 
minute. 


It will enable you to tune sharper and plays with dance 
volume, stations which are barely audible without it. 
Attractively constructed from hard rubber and bake- 
lite in a highly polished rich mahogany color. Lead- 
ing dealers carry this item in stock or order direct. 
If you are not thoroughly satisfied after a three days’ 
trial, your money will be cheerfully refunded. 
Ref. Fargo Nat’l Bank. Dun’s or Bradstreet’s. 
{2 — oo cee es eee ee es eee ee oe ee ee ee ee es ee ee 
F, & H. RADIO LABORATORIES 
Dept. 90 Fargo, N. Dakota 
I enclose check or money order for $3.95 for 
which send me a Reesonator postpaid. 
Send Reesonator C. O. D. 
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papers!” at 17 minutes past eight, then 
he must say that line at that time when 
the show is on the air. If there is vari- 
ance either way, the production man 
knows that his presentation is not run- 
ning according to schedule and he must 
either slow down or speed up his players 
to make the production end on time. 

The tempo of the play is set during 
microphone rehearsals, too. ‘There must 
be no pauses without reason and the show 
can never lag or it will lose its audience. 
Radio tempo, because there is nothing 
to hold the attention of the audience ex- 
cept the appeal to the ear, is somewhat 
faster than stage tempo. 

There is a story told about a clever 
actor who had made a name for himself 
on Broadway. and who decided to “go 
radio.” He was used in several produc- 
tions and then was never called again. 
His tempo was not constant. His speed 
of reading lines during rehearsals varied 
from the speed he used while the produc- 
tion was on the air and as a result the 
director was never sure when his play 
would end. The actor couldn’t correct 
what was a serious fault in radio and re- 
turned to the theater where three min- 
utes more or less aren’t so important. 

The last rehearsal usually is held 
within four hours of the time the show 
goes on the air. Sometimes the players 
rehearse right up to the time for broad- 
casting, though directors as a rule prefer 
to let them rest before going on the air. 
In this last rehearsal different scenes are 
given a final polishing and if the actors 
have the feel of their parts it is an easy- 
going affair. 

There is no “Belasco touch” to broad- 
casting, unless one considers the musical 
chimes that introduce the call letters of 
stations associated with the NBC. The 
lights in the studio are not dimmed nor 
does a gong sound to attract the atten- 
tion of the audience to the stage. An an- 
nouncer strolls to the microphone, glances 
at Ja. clock €antcalls for silences Sie 
throws a few switches in a black box and 
then reads the opening announcement. 
The name of the play, something about 
its setting and a few other important 
facts are included in this opening an- 
nouncement. The names of the players 
usually are announced at the close of the 
production. 

There is no last minute rush to take 
places on the stage. 
to speak first are grouped casually at 
microphones scattered around the studio. 
There is no frantic scurrying around to 
see if all the properties are in place. In 
fact the quietest time in the studio is the 
moment before a play actually goes on 
the air. 

The wings in a radio studio are chairs 
placed along the walls. The actors relax 
when they aren’t at the microphone. 
They follow the play with their scripts, 
going to the microphone when their cues 
near. 

Smoking is not permitted. 

Radio actors, to use an old expression 
of the theater, don’t “chew the scenery.” 


The actors who are ° 
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Even though they may have very emo- 
tional parts there is no bellowing for the 
microphone won't stand for. bellows. The — 
experienced radio actor knows he can ~ 
raise his voice by merely moving near — 
the microphone. ’ 

Many of the spoken lines cannot be-— 
heard across the studio for the skilled — 
radio actor knows that words spoken ~ 
scarcely above a whisper but very close 
to the “Mike” can be heard clearly by 
the radio listener. Use of a low soft ~ 
voice is said to bring out pleasant lower — 
tones not detected in ordinary conversa- — 
tion. 4 
While the play is on the air, the direc- 
tor keeps one eye on his stop watch, 
checking the progress of the play against — 
the notes on his script. He also watches © 
his actors to see that they remember to — 
keep their proper distances from the — 
microphone. 

The play moves on and the players, dis- 
card page after page of their scripts on © 
the floor where they will be out of the 
way. The big scene is acted and there 
is nq storm of applause to tell them that — 
it has “gone over.’ 

The closing announcement is made anda 
then the announcer waves his hand to — 
signify that the curtain has fallen—that — 
the studio is off the air. There may be — 
a few minutes of post mortems and then 
the actors drift away—some to rehearse. ~ 
for another play, others out of the studio © 
and home. 

Perhaps a few telephone calls of con- — 
gratulations are waiting. Sometimes — 
there are telegrams of applause. The 
real applause will come several days later 
through the mails when the fan letters — 
come in. There may be a paragraph. of — 
comment in a column of radio criticism — 
the next morning but these columns are ~ 
few and far between. Since radio plays — 
are heard but once, many newspapers see 
no reason in reviewing them. 

The financial rewards of a career in 
the theater of the air are not comparable _ 
with the income that goes with stardom _ 
on Broadway. However, a good actor 
can make a steady income twelve months 
out of the year which is more than many ~ 
find in the theater. The National Broad-  — 
casting Company permits an actor to 
work in two shows in one night, provid- 
ing they are on different stations or net- 
works. As a result some actors appear in — 
five or six dramatic programs each week. — 

Much has been written and said about _ 
microphone technique but there is no real 
mystery about it. A trained actor, pro- — 
vided he has sincerity, intelligence and 
good fiction has every chance of suc- — 
ceeding in radio. However, the supply of — 
radio actors at the present time is far in — 
excess of the demand. Amateurs are not — 
encouraged by the big broadcasters. 

Microphone technique was once © 
summed up in a very few words. Walter 
Hampden, noted actor, was to speak over 
a National network. He arrived in the 
studios five minutes before he was to go 
on the air and admitted he hadn’t the: 

CC CaM at on page 365) 32 cee 
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HAVE YOU SEEN OUR 


RADIO BARGAIN 
BULLETIN No. 31? 


HERE ARE A FEW OF THE 
ITEMS IT CONTAINS: 


THORDARSON DOUBLE FILTER CHOKE, Model T-2458, 
contains two 18 Henry 250 Mill Chokes $6. 2s 


FILTER CHOKE—30 Henries—120 Mills 
POWERIZER 180-VOLT B ELIMINATOR 


DUBILIER 11% see HIGH VOLTAGE FILTER CON- 
peace BLOCK. . C. Working Voltages 1,000, 606 and 


SAMSON “PAM” No. 16, TWO-STAGE POWER AM- 
PLIFIER (less tubes) $38.50 


THORDARSON HIGH-VOLTAGE POWER TRANSFORM- 
ER—250 Watts—for 2-UX-250’s or 210’s,.and 2-U X- ae ubes, 
5.75 


THORDARSON HIGH-VOLTAGE POWER TRANSFORM- 
ER—175 Watts—for 1-UX-250 or 210 and 2-UX-281 Tubes, 


RCA POWER TRANSFORMER, for UY-224 Screen Grid 
and UX-245 Power Tubes. Type 380 $3.75 
KOLSTER — K-5 — ELECTRO-DYNAMIC SPEAKER, 
complete with 210 or 250 Power Amplifier and CBee 
Unit in Cabinet. List $175.00 (less tubes). 

The New GOULD KATHANODE PROWER 6-VOLT 
Automatic Radio, “‘A’’ Power, from light socket....$9.75 
Ler eae 4 Mfd. HIGH VOLTAGE FILTER CONDENS: 
ER. D.C. Working Voltage 600 $1.80 
R. C. A. POWER TRANSFORMER No. 8335 For Radiolas 
33, 18 and 17. Supp‘ies P.ate Filament Voltages for four 226'3 
one 227, and one 171-A and 280 tubes $3.75 
R. C A. TWO STAGE AUDIO TRANSFORMER PACK 
Part No. 5667. For Radiolas 33, 18 and 17. Ratio of each 
Transformer 3-1 $1.90 
AEROVOX 7 Mfd. poss VOLTAGE FILTER CON- 
DENSE BLOCK. D.C. Working Voltages 1,000, 3a 


JEFFERSON STEP-DOWN TRANSFORMER, 110 V, to 14 
V. at 2 1-2 Amps g .9S 
THORDARSON SONORA POWER TRANSFORMER. 
SuppLes plate and filament voltages to four 22: 227 
two 245’s and one 280 tubes 


AMERICAN SALES CO. 
19-21 Warren St., New York, N. Y. 


Youury 


Push 
Button 


In a wide range of 

multi-spring com- 
binations. Yaxley construction throughout. Now, 
in the following numbers: 


. 200i—Make Contact 

. 2002—Break Contact 

. 2003—Single Pole, Double Throw 
. 2004—Two Make Contacts 

. 2005—Two Break Contacts 

. 2006—Double Pole, Double Throw 


YAXLEY MFG. CO. 


Dept. N 1528 W. Adams St. Chicago 


ACME WIRE PRODUCTS 


Parvolt Filter and By-Pass Con- 


densers, Magnet Wire-All 
Insulations, Varnished 
Insulations, Coils. 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


FLLts MICDODHONES 


Models 29N and 30N, $75.00 list. Approved 
by every high grade Amplifier Manufacturer 
in the country. Used by Broadcast Stations 
and Public Address Systems everywhere. 
Complete line of stands, cords, etc. Write 
for descriptive literature and name of nearest 


jobber. 
pore 20N "ELLIS SESE LAT eaves aoe iy 
45-00 


List Price 337 W. Madison SI. Chicago, Host is 


MASON, FENWICK & LAWRENCE 


PATENT LAWYERS 
600 F St., N. W., Washington, D. C. 


Estb. over sixty years. Send sketches. 
Electrical, Aeronautical and Chemical Inventions 
carefully handled. Practice before the U. S. Courts 
and the Patent Office. Prompt and careful service. 


Write us. Protect your inventions. 


TRADE MARKS REGISTERED 


Backstage in Broadcasting 
(Continued from page 364) 


slightest idea of how to talk to a micro- 
phone. 

Vernon Radcliffe, a production man as- 
signed to coach Hampden, had to think 
fast. 

“It is like this,” Radcliffe explained, 
taking the actor to the microphone. 
“Consider the microphone the ear of a 
friend. If you are going to speak in a 
low voice, get close to that ear. When 
you raise your voice step back as if you 
were talking directly to him. Just treat 
the ‘mike’ courteously and it will do the 
Fest.” 

It did and Hampden could find a job 
waiting for him at any time in the radio 
studio. 


Book Reviews 


Television Today and Tomorrow, by 
Sidney A. Moseley and J. H. Barton 
Chapple. Isaac Pitman & Sons. $2.50. 

Television is a very promising art; in 
fact, little to date has been accomplished 
but promises. Laboratory experiments 
galore, and very interesting «ones, too, but 
when one waits for the commercial tele- 
visor that has been for years “just around 
the corner,” one feels that verily he is on 
the lane with no turning. 

“Television Today and Tomorrow,” by 
Sidney A. Moseley and H. J. Barton 
Chapple, gives every impression of being 
a publicity release from one of the com- 
panies interested in the commercialization 
of television. It contains much material 
on how television should work, but very 
little of practical value. Its most com- 
prehensive parts are its defenses of past 
failures. 

However, the authors may be forgiven 
a little) when we realize that they are 
looking to the future with hopeful expec- 
tation, as we all are. 

Reviewed by George E. Fleming 


Radio and Its Future. 
ers. $4.00. 

Capably edited by Martin Codel, 
“Radio and Its Future” gives one a good 
insight into just how the machinery of 
this industry, which in a few years has 
grown to gigantic proportions, is run. 
The book is a collection of papers written 
in turn by various experts in every phase 
of the art. 

Divided into five parts, Broadcasting, 
Communications, Industry, Regulation, 
and Some Scientific and Other Considera- 
tions, and further subdivided, every sub- 
ject is thoroughly covered by such men 
as Merlyn Hall Aylesworth, Maj.-Gen. 
James G. Harbord, E. H. Colpitts, 
Hiram Percy Maxim, Capt: Stanford C. 
Chooper, David Sarnoff, O. H. Caldwell, 
William C. Grunow, James Couzens, Lee 
De Forest, and many others equally as 
well versed in their particular lines. 

Reviewed by George E. Fleming 


Harper Broth- 
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A New and 


Better Condenser 
For SHORT- 
WAVE Work 


Heavy, widely-spaced plates for 
strength. Less chance for accumula- 
tion of dust affecting capacity 
changes in close tuning. 

*Parmica” insulation, the remark- 
able new material which so closely 
matches the ideal dielectric efficiency 
of dry air. Current loss greatly re- 
duced; sensitivity and _ selectivity 
improved. 

Double cone, smooth-operating bear- 
ings—easily adjusted for wear, non- 
corrosive brass plates, with tie-bars. 
Strong aluminum alloy frame. 

A real short-wave condenser in the 
three most desirable sizes: 150—125 
—and 100 mmf. 


Were’s Fun for 


the SHORT- 
WAVE Fan 


A remarkably efficient two-tube dis- 
tance getter, with regenerative de- 
tector and one audio-stage. Designed 
for use with the new 230-type, 2-volt 
battery tubes. Easily constructed 
from the Hammarlund kit, contain- 
ing all parts, as illustrated. 

Tt includes the famous Hammarlund 
Drum Dial, the new Hammarlund 
wide-spaced short-wave “Midline” 
condenser and the improved Ham- 
marlund space-wound plug-in coils. 
Extra coils are available covering 
wave bands from 10 to 225 meters. 


Makes a wonderful tuning unit for 
the short-wave experimenter. 

Write Dept. RN10 for Details of 
Hammarlund Short-Wave Equipment. 


HAMMARLUND MFG. CO. 
424-438 W. 33rd Street, New York 


PRECISION 


PRODUCTS 


For Both Radic’ 
Jfammarlund 
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CONTROL 


Counts 


Most! 


BABE RUTH recently wrote 
that ‘‘Control makes a pitcher 
and lack of it breaks him.” 
Simple . .. easily understood. 


In radio it’s also a case of CON- 

ROWE: That’s where CEN- 
TRALAB comes to bat with a 
Volume Control that is as smooth 
as Dazzy Vance’s pitching—yet 
as powerful as Babe Ruth’s slug- 
ging. 
CENTRALAB volume controls 
in millions of radio receivers are 
making this a nation of red hot 
radio fans. 


CENTRAL RADIO LABORATORIES 
Dept. 225-G 22 Keefe Ave. Milwaukee, Wis. 


LIGHTNING ARRESTER 


Also Ejects Static Charges 
improving Reception 


The Corwico Vulcan Lightning Arrester is manue § 


factured in accordance with a new engineering prine 
eiple that protects your radio against damage from 
lightning and also dissipates accumulated static 
charges. Buy one today for lightning protection and 
better reception. 


At Your Dealer’s or Direct 
ae Receipt of Price. 


e the Corwico Display 
RADIO WORLD: S FAIR, NEW YORK, SEPT. 22-27 
Section KK, Booth 5 


CORNISH WIRE COQ. 


24 Church St. New York City 


| BRAIDITE HOOKUP WIRE 


Riding the Roads with Radio 


(Continued from page 321) 


Electrically, the receiver is of simple 
but reliable design. It makes use of 
three stages of tuned R. F., a screen-grid 
detector, one resistance-capacity coupled 
audio stage and one transformer coupled 
stage. All the parts are mounted on a 
formed and drilled aluminum chassis or 
foundation unit. Six tubes are em- 
ployed: four 224’s, one 227 and one 245. 
Plate voltage must be supplied by three 
45-volt “B” batteries. The 245 tube, 
used as the output valve, works quite 
satisfactorily with only 135 volts on the 
plate and 22% on the grid, being much 
more convenient than a 171A in this po- 
sition, because its 214-volt filament can 
be ganged very nicely with that of the 
preceding 227. 


R.F. Gain High 


The radio-frequency gain in this re- 
ceiver is pushed quite high and little at- 
tention is given to selectivity because 
this matter is taken care of automatically 
by the necessarily small antenna that is 
used. For an aerial, a pair of wires 
strung between the front and rear axles, 
under the car, has been found very ef- 
fective. Where the shielding effect of 
the chassis is too great, a piece of copper 
screening may be tacked to the inside 
top of the car, or a wire run around the 
edges of the running boards. 

The “Auto Pilot” kit does not include 
a loud speaker, a “B” battery container 
or spark-plug interference eliminators. 
However, a special flat speaker of the 


PILOT ey 7 ft Vig 


K vii 


“PANEL, 
CABLE 


CONTROL 


Here are the layout and wiring details 

of the control board. A pulley and chain 

afford rotation of the tuning condenser 
shaft 


cone type is available as a separate ac- 
cessory. The Pilot people feel that 
every car presents an individual prob- 
lem as far as the placement of the “B” 
batteries is concerned, and leave its solu- 
tion to the owner of the vehicle. The 
batteries may be placed under the rear 
seat, in the rumble seat of luggage car- 
rier, or in a box suspended from the 


rear floorboard. The size and construc-aq i 
tion of this box will depend on the par- 


ticular batteries on hand and the num- ~ 


ber of obstructions under the board. The — 


choice of the ignition attachments is also 


left to the purchaser of the kit. 


The left running board has been found ~ 


to be the best place for the “Auto Pilot,” — ; 


In this photograph are shown three of oe 


the four main elements of an auto-radio 
installation, the control mechanism, 
speaker and receiver. The fourth item 
is the battery container. Because of its 
all-steel construction, this receiver may 
quite readily be mounted on the running © 

board of a car 


as the left doors are used very much less _ 
frequently than the right ones. Holes 


are merely cut in the step-plate and the 
floorboard to pass the cable, and the case 
is bolted down. When the cover is closed 
the case looks like a perfectly innocent 


toolbox, and will not invite tampering 
by the inevitable small boys. ea 
The right runningboard may be used 


just as well as the left, as the accom- — 


panying illustrations show. me 
The control box may be placed in any _ 
convenient position, the instrument board 
being the preferred place. The box 
should be mounted as close as possible 
to either side of the car, to prevent the — 
cable from interfering with the move- — 
ment of the driver’s or passenger’s legs. 
The ‘Auto Pilot” has been tested 


thoroughly and has proved to be sensi-— a 


tive, selective and sturdy. Sample sets — 
have been driven thousands of miles in 3 
four representative: cars: a Ford sedan, 
an Oakland coupé, a Hudson roadster, 
and a La Salle coach. 

The price of the “Auto Pilot” kits is 
$47.50. This includes the case, the con- — 
trol panel, 
ware and special parts, but no tubes, 
loud speakers, or batteries. Detailed in- 
structions for assembly, installation a 
operation are furnished. = 


the cable and all the hard- 4 


“2. 
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Two-Tube S-W Receiver 


(Continued from page 301) 


Rapio 


Coils 


By means of four plug-in coil units the 
receiver covers a wavelength range of 
from 12 to 105 meters. These four coil 
units, conveniently referred to as the 


20, 30, 40 and 80-meter coils, are all con- | 


structed along the same lines, the differ- 
ence between them being in the number 
of turns of wire employed in the secon- 
dary and tickler circuits. The primary 


coil, it will be observed from Fig. 4, is 
an integral part of the coil base and 
therefore is the same for any of the wave- 
bands covered. The table which follows 
gives the number of turns for all four of 
the coil units: 


Coil Table 


Wave Band Secondary Tickler 
(Meters) Turns Turns 
12.5 to 24 | 3 3 
22to 43 7 5 
37 to 73 15 


53 to 105 


These coils, with the exception of the 
last one (No. 18, d.s.c., 17 turns to the 
inch), are all wound with the same size of 
wire, No. 16 d.s.c., on the same diameter 
of tubing (2 inches). The coils run 11 
turns to the inch. There is a one-turn 
space betwen the tickler and secondary 
coils. 

When the receiver has been finally 
completed and the circuit checked for 
error the various batteries which are re- 
quired for the receiver’s operation should 
be connected to their respective battery 
terminals. The antenna, ground and 
phones should be connected and the tubes 
inserted in their sockets. Now, move the 
antenna coil on its hinge so that it is as 
near to the secondary coil of the coil unit 
which happens to be plugged into the coil 
base as possible. Turn the knob on the 
regeneration condenser so that the rotor 
plates are completely meshed with the 
stator plates. Then slowly turn the knob 
which controls the variable tuning con- 
denser. Providing everything is all right, 
as the dial is rotated you will hear a 
series of squeals or whistles denoting the 
presence of a short-wave station. To 
clear up the reception on any one of these 
squeals it is only necessary to back off 
the regeneration condenser control until 
the squealing vanishes and only the pure, 
undistorted code or phone signal is left. 
If it is found that at certain points on 
the dial the receiver does not oscillate, in 
other words, appears to be quite dead, 
then back off the adjustment of the an- 
tenna coil. 

After a bit of practice you will find 
that practically all of the tuning can be 
done with the main tuning control, the 
regeneration control acting as sort of a 
volume control in addition to its function 
as a control of regefieration. 

No attempt has been made to compli- 
cate the receiver by the inclusion of a 
stage of radio or audio-frequency ampli- 
fication, since ample volume of signal 
with good selectivity is obtained with 


the arrangement as described here. 


sald 
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RESISTOR TROUBLE? 


Hiow to locate it= 
How to correct it 


With the purchase of 10 Durham Metal- 
lized Resistors (until November 15th 


A 


we 
\% 


This remarkable booklet shows clearly 
and concisely: (1) how to locate cause of 
trouble in radio sets; (2) proper types 
and yalues of resistors to use in all pop- 
ular types of radio receivers manufac- 
tured in years 1927,-1928,-1929. Never 
before were radio men offered such a 
complete guide for service work. 


Send your order today for 10 resistors— 
or send 50¢—and get this valuable Guide 
now. Buy Precision Wire Wound resist- 
ors for your voltage multipliers and lab- 
oratory and tube testing devices. 1 ohm 
up to 2/2 megohms. 


. 


cd 


DURHA 
RESISTORS 
INTERNATIONAL RESISTANCE COMPANY 2006 Chestnut St., Phila., Pa. 


“No Other Resistor Has All of Metallized’s Advantages” 


Metallized resistors are used by the largest radio manufac- 
turers, and more are used by service men than any other make. 


Now Available 


in Perfected, Commercial Form 


NATIONAL “Kinematic” 
REMOTE CONTROL 


A reliable control for your radio, equipped with knob 
and dial scale just like the radio itself. Not a push- 
button device. 

Enables you to change programs and control volume 
from your easy chair without rising. Equipped with 
re-set button for multiple control box operation. 


Control Box. Made 
of genuine Bakelite in 
walnut finish. 

A number of boxes 
can be used in differ- 
ent parts of the house 
to control one radio. 
Small and compact. 
Size,.6.0% 3 4x Ove ts 
stallation is easy, you 
can do it yourself, 


Two tiny motors 
like this are in- 
stalled in the set. 
One operates tun- 
ing, the other the 
volume control and 
switch. 


The Control Box 


The Motor 


EMOTE CONTROL has been heralded for a long time. Now, 

the National Kinematic gives you satisfactory and practical remote 
control. 

See your dealer or write us for details. 


SEND TODAY—USE COUPON 


NATIONAL (igenco. ng 


| 
61 Sherman Street, Malden, Mass. | 
Gentlemen: Please send me full information on | 
KINEMATIC i | 
| 
REMOTE-CONTROL 
| 


the new National Kinematic Remote Control. 


Enclose coupon below. 


wall mlieceienel es) AAG) whet lelscsiarw $16 eele,@ ese) 0) Ln eLs aoe tae 


Address 
Pe Seencne UND Re Foe) alee eo he Ie See | 
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Aviation Mechanies 
Are Highest Paid 


Need for Trained 
Men Is Increasing 


In no other business will there ever be such 
opportunities for GOOD men—in no other line 
is knowledge and hard work s0 well paid. This 
new, growing, and profitable field is the one in 
which to capitalize your talents. As aviation 
grows, the demand for trained hands and heads 
must increase. Learn about your possibilities in 
this great uncrowded industry. 

Because of their thorough, practical training Von 
Hoffmann graduates are commanding the interest 
of Aviation leaders throughout the country. Many 
have already achieved well paying positions of 
responsibility. 

Von Hoffmann Courses generously exceed Gov- 
ernment requirements. Ground courses take from 
6 to 12 weeks. Training is given on modern and 
complete equipment under expert instructors. 
Prices are reasonable. Liberal Time Payment Plan 
is available to those who desire it. 

Learn more about the opportunities this great 
business offers you—its future and how you 
can fit into it. Mail the 
coupon below for com- 
plete information about 
the courses—about the 
School—and how to 
make your start. 
Located on the famous 
$2,000,000 Lambert- 
St. Louis Airport. 

U. S. Department of 
Commerce approved 
School for Transport, 
Limited Commercial, 
Private Pilot, Ground 
and Flying. 


Von Hoffmann Aircraft School 
2334 Lambert-St. Louis Flying Field, St. Louis, Mo. 


—— ee 


| Von Hoffmann Aircraft School 
| 2334 Lambert-St. Louis Flying Field 
St. Louis, Missouri. MAIL TODAY 


halen. ae. 
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| 
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| 


ABC oo siricvccess sre cerdstsrnrveenneee L Om. interested in 
(_ ) Flying Course ( ) Mechanics Course 
| ( ) Welding Course ( ) Home Study 
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By Dr. NoRMAN R. CAMPBELL and DoroTHy 
RITCHIE, Research Staff, General Electric Co., 


Wembley, England. Illustrated, $4.50. 


The first thorough presentation of practical 
application of photoelectric cells in television, 
sound projection, ete. Also discusses theory 
and uses. ‘‘Particularly timely . . . well 
worth its addition to one’s library.’’—Elec- 
tronics. Send for Technical Book List. 


ELEVISION 


By SYDNEY A. MOSELEY and H. J. 
BARTON CHAPPLE. Illus., $2.50 


Foreword by John L. Baird 


The development of television, early 
experiments and its present and prob- 
able commercial use, is told as a 
fascinating story of scientific triumph. 
Well illustrated, it shows a number 
of hitherto unpublished photographs 
and diagrams. 


Write for Technical Book List 
ISAAC PITMAN & SONS, 2 W. 45th St., N. Y. 


FOO eee eee eee 
AUC eee 


TULLE LOLUU CUR ULOLOO UL CULLOLeG ROLL LPO 


RNIN BOOK BS ABEUR RINE 
Nan . ARAIRRTRIN 
Enables you to correctly dial every station \\ \" 


Cuba. 


in the U. S., Canada, Mexico and 
Gas timetable of every chain program on 
| theair. Brimful ofcurrent, non-technical 
information you'll revel in knowing. 

Users Logging Scores of 

New Stations 

So will you. Ask your Kresge store ra-~ 
dio dealer, or newsstand today for 
Radex—or send a quarter direct for 
} your copy. 
RADEX PRESS 
1305 E. Sixth Cleveland, O. 
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133 degrees and again during the flight 
from New York to Chicago up until 
generator trouble developed. 

Calibration of the D coils is shown in 
Table 4. 

This set of coils takes in the popular 
7,000-7,300 kilocycle amateur band and 
at the end of the condenser where there 
is sufficient spread in tuning to get 
around all except the very worst forms 
of interference. One nice thing about a 
superheterodyne is that usually you can 
shift from one oscillator dial setting to 
the other and get away from some inter- 
ference. WET and WKJ are but 10 
kilocycles apart, yet either station can 
be copied without interference from the 
other when both stations are operating. 

All calibrations were made on trans- 
mitting stations, the frequency and wave- 
length figures being taken from the call 
book. Unknown frequencies are not in- 
cluded in the list. To locate a station 
whose frequency and call are known, it 
is a simple matter to look for the oscil- 
lator dial setting from the curve of the 
proper coils. If the station frequency is 
approximately close, no trouble will be 
experienced in locating it. The frequency 
of the airplane, Southern Cross was not 
known definitely. The wavelength was 
reported to be 33.30 meters. By tuning 
between 130 and 135 degrees on the 
oscillator dial (C Coils), WMZAB was 
located at 133 degrees, about 33.28 
meters, or approximately 9,050 kilocycles. 

The long-wave oscillator is necessary 
only where c.w. reception is desired. 
Each coil, L3 and L4, consists of 450 
turns of wire (described last month) and 
the two inductance coils are tightly 
coupled. The windings are placed in 
opposite directions. The inside terminal 
of L3 connects to the filament return, the 
outside winding to the grid through the 
grid condenser and the grid leak. The 
inside winding of L4 goes to B plus and 
the outside winding to the plate of the 
oscillator tube. A switch is connected 
in the filament lead. 


Tubes Shielded 


Each tube is shielded—any standard 
tube shield will be satisfactory. The in- 
termediate frequency amplifiers are 
shielded—with a little ingenuity, the con- 
denser, inductances and by-pass con- 
denser can be mounted in one tube shield. 
The shield must have a hole through the 
top for phasing the condensers, C9. Be- 
fore they are covered with the shield, 
the shaft of C9 can be slotted with a 
hack saw and then a bakelite screw driver 
can be used for adjusting. There will be 
no mistake in tuning these circuits—just 
as soon as the resonance point is found, 
there is a whale of a rushing noise. A 
noisy motor so often found in a vacuum 
cleaner makes a dandy racket for tuning 
the intermediate circuits to resonance— 
don’t wear head-phones with full volume 
on unless the ears are protected. After 
the intermediate-frequency circuits are 
tuned on some sort of noise maker, they 
can be adjusted on a voice signal for best 


t 


results. The grid suppressor, R8, will be 
of different value with different tubes—it — 
may vary from 10,000 to a value of 
150,000 ohms. With the De Forest 422 — 
tubes, the value usually is 60,000 ohms. — 
The purpose of the grid suppressor is to. 
prevent the grids from drawing current — 
and causing oscillation. Proper and care-— 
ful shielding will prevent oscillation along — 
with the right value of R8. = 

Once the intermediate-frequency ampli 
fiers are adjusted, they remain that way — 
until tubes are changed. The adjustment — 
of the long-wave oscillator also remains — 
fixed after the condenser, C9, is set where — 
it is wanted. It must be adjusted, for 
best results, on a pure d.c. carrier fre- — 
quency and tuned to the desired off-beat 
audio frequency, which may be anything — 
from 500 to 5,000 kilocycles, as desired. — 


Methods of Tone Control 


Either one of two methods of tone con- — 
trol may be used. The method shown in — 
Fig. 6 is somewhat better since it sup- — 
presses either the high notes or the low — 
notes as desired. In addition, it main- — 
tains a fairly constant volume over the 
entire range of audio frequencies. Some ~ 
rather weird sounds can be made to come ~ 
out of the loud speaker, particularly on 
some of the foreign language stations as 
well’ as the musical entertainment which ~ 
may or may not please the particular — 
ear. This arrangement seems a happy 
combination and certainly gives a wide 
choice of tone control. To further sup- — 
press the high notes, the value of the © 
condenser, Ch, can be changed to a lower ~ 
capacity, about 0.0025. For further 
high note suppression, increase the con- — 
denser, C1 to 0.5 or 1.0 mfd. Both ~ 
arms of the two resistors can be mounted — 
on one shaft, giving single control tone 
control. a 

The arrangement shown in Fig. 7 is — 
quite popular, yet it only suppresses the — 
high frequencies and at the same time it — 
is necessary to adjust the volume control — 
while the tone control is being adjusted. — 
Both controls, however, can be mounted — 
on one shaft for single control. . 
tone control shown in Fig. 6 is fa 
better from all angles as used with thi 
receiver. a 

Much has been published about the re- 
ception of broadcasting on short-wave — 
receivers and this closing paragraph shall 
not go into that again. The radio ama- — 
teur is very familiar with the pecularities 
of short waves and he knows more about — 
them than the average broadcast listene 
because the radio amateur does all of his — 
experimental work and communication 
work on short waves. Many times the 
broadcast listener is misled by our 
present methods of super high-pressure — 
advertising. The idea seems to force a 
listener into short-wave reception or ; 
the purchase of a short-wave receiver 
any cost. The smart radio dealer or j 
ber will spend a little time pointin 
the difference between short-wave re- 
ception and ordinary broadcast r 

(Continued on page 36 
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Superheterodyne | 
(Continued from page 368) / 


“It will be to the advantage of both to 
spend a little time helping to educate | 


these people into the ways of short waves | fr L LISTON 
and the fruits of such labors will come 


OLD 


in due time. We shall have plenty of 
short-wave programs from different parts 
of the world and in justice to everybody 
interested, let it not be a big hollow 
bubble like that which attempted to cram 
television down the throats of the public 
even before television had come out of its 
diapers in the experimental laboratory. 
Television of today is so far ahead of 
that flop of three years ago, that one 
would hardly recognize it—yet there isn’t 
that awful ballyhoo. 

. Without presuming to forecast, it is to 
be expected that by the time this last 
article reaches its readers, we all will see 
the biggest program of superheterodyne 
activity that has ever appeared in radio 
and no one should be surprised to find a | 
short-wave superheterodyne in the lot. 


This Amazing New Invention Takes the Place of All 
Present Type Aerials and Improves Radio Reception! 


The New Improved Wellston Gold Test Aerial has been heralded far and wide as one of the greatest innovations intro- 
duced to the radio industry during the past decade. And such praise is well deserved. This startling invention not 
only eliminates the necessity for all present type indoor and outdoor aerials, but IMPROVES radio reception as 
well. This new improved aerial fol!ows closely upon the success attained by its predecessor—the original Genuine 
Wellston Gold Test Aerial which, at present, is giving excellent service in the homes of thousands of Radio owners 
throughout the country. 


It Will Never Wear Out Easy to Install 


The new improved Wellston Gold Test Aerial is made of It is a simple matter to install the Wellston Gold Test 
genuine solid, emerald green Condensite with binding Aerial—even a child can do it in less than a minute's 
posts to match. It is a filtered type serial and has a time. No extra tools are needed. Place it anywhere— 
capacity equivalent to 54 feet of aerial wire, 50 feet high inside or on the back of your radio cabinet if you wish. 
in the air. This small, compact aerial—it measures 214 Once installed no further attention is required. It is 
by 5 inches in size—is absolutely NON-DIRECTION- fully efficient at all times. 

AL, NON-CORROSIVE and WILL NEVER WEAR 


vir. The Wellsion Gold Test Aerial does avay with For Sale by Leading Radio Dealers Everywhere 
into a light socket all AC hum and line noise are elimi- Price $2.50 

mounted in a space 87 inches wide by THE WELLSTON RADIO CORP., Dept. 100, St. Louis, Mo. 

434 inches deep. This new unit is suit- 


nated. Not fully efficient on battery sets. 
able for operation with amplifiers using 


type -—71 or -45 tubes connected either 
singly or in parallel or in push-pull. S O U N D S y S T FE M S 


In the Concert Junior model an en- 


tirely new design of moving coil as- 

sembly is used. While this unit can be c S C el O O [ S 
installed in the same size space as re- or 

quired for the Midget its construction is 

more sturdy. It can be. mounted either By AMPLEX li LOFTIN-WHITE 
through the cone housing or by means of 


a supporting bracket which is an integral Gites. Lott designed rack and panel equipment—by AMPLEX 


; i i 7 plus Loftin-White—meeting those exacting requirements of 
ae of the aoe ee ae are available Educational Institutions: Quality, Simplicity and Low Cost. 
or operation with a.c. or d.c. current. Here, in one complete foundation unit, flexibly and efficiently 
arranged—a sound system capable of furnishing programs from 
radio, phonograph or microphones from one or more locations, to 


News from the 
Manufacturers 
(Continued from page 333) 
of the Midget is 7% inches and it can be 


Shielded Condensers 


The Precise Products, Inc., 254 Mill 
Street, Rochester, N. Y., is manufactur- 
ing a new line of completely shielded con- 
densers with capacity specifications as 
follows: No. 100, single; No. 200, dual; 
No. 300, three-gang; No. 400, four-gang 


a selective system of one to twenty, or one to forty speakers, 
including monitor speaker. Quality—well, it’s all Loftin-White 
by AMPLEX plus complete matching of all units, resulting in a 


practically flat fidelity curve. _Volume—all and more than ever F 


required. Distortionless and humless. Efficiently arranged for 


ease of installation. Simplicity of design and operation eliminates ~ 


need of a technician. Flexibility and interchangeability of panels, 
so that equipment may be enlarged as requirements demand, with- 
out obsoleting any parts. Built with the usual AMPLEX high 
safety factor, insuring a minimum of servicing, plus longevity. 


Lower in cost—and markedly superior. 


ENGINEERING COUNSEL—as recognized amplification au- 
thorities, further enhanced by exhaustive laboratory and _ field 
study of the sound systems requirements of educational insti- 
tutions, hotels, air-ports, parks and small auditoriums, AMPLEX 
offers a complete engineering counsel service, WITHOUT 
CHARGE. - Send sketch and details of your proposed installa- 
tion—we will give you expert counsel and quotations—FREE. 


A booklet describing AMPLEX L-W Amplifiers and Sound 
Systems, from single ’45 to 50-Watt output and rack and 
panel models, now available. 


4 
(illustrated here); No. 500, five-gang, of 
.00035 and .0005 capacity. 
The compensator capacities for these 
condensers have a variation of 1 mmfd. 


to 30 mmfd. The foregoing capacities on INSTRUMENT LABORATORIES 


the condensers do not include the com- 132G West 21st Street 
_ (Continued on page 370) New York, N. Y. 


Model RPM 20—List, $895 
Licensed under Loftin- 
White patents pending. 


An Interesting and Profitable 
proposition for responsible, experienced Tn- 
stallation Engineers, Custom Builders, Ser- 
vice Men, Dealers, Contractors, More sound 
systems sales, bigger profits and better re- 
sults. Protected territories. Write in detail 
to our General Manager. 


370 


THE WESTON 
Model (555) Counter Tube Checker 


Here is a valuable scientifically constructed 
instrument for radio dealers who desire to keep 
down their service costs and insure customer 
satisfaction by selling only thoroughly tested 
radio tubes. 

With this checker, tubes may be tested ac- 
curately and quickly, thus preventing ‘‘come- 
backs’”’ and “‘profit-less’’ service calls. 

Model 555 has sockets for UX, UY and A. C. 
screen grid tubes; a six-point filament voltage 
dial; four push-button switches; and two 34 
inch diameter Weston meters—an A. C. voltage 
and a “‘tube test’’ meter. 

Weston Model 555 checks all types A. C. 
and D. C. tubes and ’80 and ’81 type recti- 
fiers, It tests A. C. screen grid tubes and both 
plates of ’80 type rectifiers (at one time) with- 
out the use of adapters. Indicates shorts be- 
tween the filament and cathode. 


Write for descriptive literature 
WESTON ELECTRICAL 


INSTRUMENT CORPORATION 
615 Frelinghuysen Ave. Newark, N. J. 


PIONEERS 
SINCE 1888 


INSTRUME 


YOUR 


lst Consideration 
SHOULD BE 


FLECHTHEIM 
SUPERIOR CONDENSERS 
FOR THE NEW FILTER 


FLECHTHEIM 


© 
TRANSNETTING |: 
CONBENSER 


aE: 


“Over 50 per cent. of the broadcast 
stations in the U. S. A. use Flecht- 
heim Superior Condensers.” 


Write for Catalog No. 22 
A. M. FLECHTHEIM & CO., INC. 
138 Liberty Street, New York City, N. Ye 
EE eee 
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All-Purpose Short-Wave Receiver 


(Continued from page 329) 


may also be taken from one cell of 
any convenient motor-car or boat battery 
—or even a motor-cycle battery. For more 
permanent locations the new Philco single- 
cell storage battery supply, developed for 
the 230 series of tubes, is excellent. 

Plate supply may be from suitable “B” 
substitutes but batteries are recom- 
mended. Three heavy-duty “B” blocks 
will serve for a year’s ordinary use. 


For International Broadcast 
Reception 


The ease of handling and good sensitiv- 
ity make the set especially useful to the 
international broadcast fan. Unlike other 
sets a coil is provided to go down to 9 
meters, thus including the very low-wave 
French stations. At the same time—if 
short waves do not produce results one 
may always shift to the ordinary broad- 
cast band.- While a set with but two 
tuned circuits cannot pretend to deal with 
extreme interference conditions as well as 
a standard set with 4 or 5 tuned circuits, 
none the less the set has selectivity un- 
usual with so simple a structure and satis- 
factory reception from station can usually 
be counted on. 

The power levels at the headset jack 
and the speaker posts are so proportioned 
that a strong headset signal becomes a 
strong speaker signal when the phone plug 
is pulled out; there is no violent jump or 
need for readjustment. 

The tuning effect of the regeneration 
control has been made so small as to be 
negligible in broadcast reception, thus 
avoiding most of the difficulty of “clearing 
up” a station. 

The SW-5 is useful for either c.w. or 
phone amateur reception. There is a coil 
for each band and the small size of the 
tuning condensers, together with their 270 
degree travel and the smooth non-metallic 
vernier dial drive produces an ease of 
operation not customary in the more spe- 
clalized “band covering” receivers. At the 
same time one has the advantage of some 
actual selectivity ahead of the detector. 
not being compelled to depend on “beat- 
note selectivity” which is helpless before 
noises, thumps and strong signals. The 
r.f. stage gives a gain which rises grad- 
ually from the vicinity of 12 meters un- 
til it flattens off around 80 meters, then 
having a value comparable to that ob- 
tained in good standard broadcast stages. 
The screen-grid leak detector shows much 
higher sensitivity through the whole range 
than do other detectors. 

The use of two coils of the same sort 
for each range greatly facilitates the proc- 
ess of jumping from band to band and the 
single-control speeds up the process of 
searching over any one band after a call. 

Other familiar amateur tuner difficulties 
have been avoided or greatly decreased. 
The regeneration control has been ad- 
justed to give a small tuning effect, use- 
ful as a vernier—but no more. The choke 
coil deadspot is not present. The an- 
tenna deadspot is not encountered except 
with an excessively large antenna, poor 
tube and wrong battery voltage—usually 
all three must appear together to obtain 


the effect. The possibility of using a 
small receiving antenna makes breaking 
operation simple. Changing tubes does 
not shift the tuning range—the logbook 
is still correct, or very nearly so. Even 
with a long ground lead hand capacity is 
absent. Finally—the 5 coils covering the 
amateur bands are represented by OVER 
FOUR FEET of tuning scale! 


Coil Arrangements 


The coil ranges are so located that ex- 
changes are not necessary in any band, 
except the standard broadcast one where 
rapid traverse is never necessary. 

The coils marked ** are standard 
equipment with the set, either a.c. or d.c. 


Catalogue Wave-length 


Number Range Purpose 
10 9—15 International broadcasts; com- 
mercial signals; amateur 28 
megacycle band. 
tales 14—25 International broadcasts; com- 
mercial signals; amateur 14 
megacycle band. 
125” 23—41 International broadcasts; com- 
mercial signals. 
TESTES 38—70 International broadcasts; com- 
mercial signals; amateur 7 
megacycle or 7000 k.c. 
Tass 65—115 International broadcasts; am- 
ateur 3.5 megacycle or 3500 
k.c: sband ee 
15 115—200 Amateur 1.75 megacycle or 
1750 k.c. band. 
16 200—360 Regular broadcasts. 
17 350—550 Regular broadcasts. 


News from the 
Manufacturers 
(Continued from page 369) 


pensating capacity but include the mini- 
mum capacity of the condenser unit. The 
adjustment of the variable element of 
the compensator is at ground potential. 
The compensator is so designed that it 
may be mounted on the right- or left-hand 
side of the condenser case. 


Double-Button Carbon 
Microphone 


Miles Reproducer Company, 45 W. 
17th Street, New York, is manufacturing 


a heavy-duty double-button carbon mi- — 


-crophone which operates on any voltage 


from 1/4 volt upward. It has a frequency — 
characteristic of from 60 to 7,000 cycles. — 


a ae oe 


njoy SHORT WAVE 
reception on your radio. 


“THE SUBMARINER’’ 


Short wave reception from all parts of the world is now possible 
with the SUBMARINER. 
No need to buy a special short wave receiver when the SUB- 
MARINER will bring in reception at a fraction of the cost. _ 
Plugs in on your present broadeast receiver. Vernier tuning 
device with a ratio of 64 to 1 makes tuning exceptionally easy, 
thus enabling you to pick up stations otherwise impossible to get. 
The SUBMARINER made since 1926 is completely shielded— 
a quality product throughout. 
Prices: Regular model AC or DC, fixed wave band 19-50 meters, 
$17.50. Interchangeable coil, 13-145 meters $22.50. The “J 
feature, an exclusive “Submariner” achievement, gives five times 
the yolume of any other adapter. AC or DC, prices as follows: 
Fixed wave band, 19-50 meters, $22.50. Interchangeable coil, 
13-145 meters, $27.50. In ordering give mode} of set and numbers 
on tubes in it. Five-prong tube for AC receivers recommended 
for ehort waves, $2.50. Pe 2 , 

Will be sent prepaid on receipt of price, or C.O.D. if 

$1.00 accompanies order. Foreign orders, add 60c 

postage; no C.O.D. 


J-M-P MANUFACTURING CO., INC. 
3416 Fond du Lac Ave. Milwaukee, Wis., U.S.A. 


VFREE BOOKS of 
BUSINESS HELPS 


We publish over 200 Home Study Books, each a complete 
treatise of its subject. We have one or more for you. 
Books on 
{] Commercial Art 
OU Lettering 


CL] Decoration. 
(J Automobiles 


(] Advertising CL) Battery Work 
0 Sign Making CJ Electricity 

L Radio ( Carpentry 

LJ Aviation (j Building 

(1 Painting L Contracting 


(J Silk Screen Process [] Sheet Metal Work 
and many other subjects. All fully described in our 
FRED CATALOG. Check the subjects in which you are 
interested and write today. 


FREDERICK J. DRAKE & CO., Publishers 
Room 510—179 No. Michigan Blvd., Chicago 


Drake books are for sale in all book stores 


“Dependable ‘B’ Battery Power” 


For long and short wave receivers. Prices 
reasonable. Also “B” batteries operating 
from 32 to 110 volt D. C. farm lighting systems. 


Write for our free interesting booklet. 
See Jay Battery Co., 911 Brook Ave., N. Y. C. 


AUTO RADIO 


Built-Up—Kits—Accessories 


PILOT RECEIVERS 


In Kit Form Or Completely Constructed 
New Low Prices on Standard Tubes 
Write for New 1930 Catalog of Standard 


Parts and Supplies 


NELSON ELECTRIC COMPANY 
Wholesale Radio Apparatus 
508 South Dearborn Street, Chicago, Illinois 


RCA CHASSIS 
CHASSIS 
A wonderful value. Used in Models 
100A and 100B Radiola Speakers 
which sold as high as $30.00. 
Made by General. Electric Co. 


Limited quantity. Order by check, 
money order or stamps. Send for 


FREE RADIO CATALOG 
RADIO SURPLUS CORP. 
56 N. Vesey St., New York 


Superheterodynes 
to the Fore 
(Continued from page 332) 


In Fig. 3 is depicted the schematic cir- 
cuit of the receiver, which may be exam- 
ined, progressing from left to right. At 
the upper left end of the circuit is located 
the first r.f. transformer or antenna coil, 
which is seen to have a primary with only 
one tap, as well as a secondary. It is 
customary in a transformer of this type 
to employ two taps on the antenna coil 
primary, one for long and one for short 
antenna, but with a _ superheterodyne 
under present broadcast conditions it is 
relatively important that the antenna coil 
primary should not resonate near the 
broadcast band, as is customary in t.r.f. 
receivers, but that it should resonate at 
approximately 150-200 kc. 

The secondary of the antenna coil is 
tuned by one 400 mmfd. section of the 
three-gang condenser and is arranged to 
cover a range of from 550 to 1500 kc. 
This secondary circuit feeds into a —24 
r.f. amplifier which is operated at a plate 
voltage of approximately 250 volts—the 
values recently recommended by R.C.A— 
and with a negative bias available to con- 
trol volume. The —24 r.f. tube is coupled to 
the first detector coil by means of a choke 
and an extremely low capacity—approxi- 
mately 4 to 5 mmfd.—to insure the least 
possible loading of the detector circuit by 
the preceding tube capacity. Directly be- 
low the detector circuit, which employs a 
tuning condenser and secondary coil simi- 
lar to that in the r.f. amplifier stage, is 
the oscillator circuit, using a —27 tube, 
tapped secondary and tickler. This coil is 
appreciably smaller than the coils em- 
ployed in the r.f. and detector circuits, 
though the tuning condenser is still 400 
mmfd., as the oscillator must operate at 
all times at a frequency 175 kc. above 
that of the first detector and r.f. circuits. 
In practice it is not practical to so pro- 
portion the oscillator coil and condenser 
with respect to the first condenser and 
r.f. coils so that the oscillator will track 
with the other circuits—that is, be 175 
kc. above these other circuits at all ad- 
justments of the gang condenser. The 
oscillator coil and condenser are, there- 
fore, so proportioned that the oscillator 
circuit tracks only over the middle of the 
frequency range and diverges slightly at 
both high and low ends. This, in turn, is 
compensated for by one fixed and two 
trimming condensers in the oscillator cir- 
cuit. 

Oscillator Circuit 


Looking at the oscillator circuit, it will 
be seen that at the lower left is repre- 
sented the oscillator section of the gang 
tuning condenser (c) and, shunted across 
it to the right, is the alignment condenser 
(C11) employed to bring the oscillator 
circuit into line at the high-frequency end 
of the range. Directly above these two 
condensers will be seen one fixed con- 
denser at the right (C12), shunted by a 
trimmer (C13) at the left. This is a rel- 
atively large value of fixed condenser, 
being approximately the size of the tuning 
condenser and trimmer which shunt it. 
It is used to align the oscillator at the 
low-frequency end of the range. The de- 

(Continued on page 374) 
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» FOR 


PRACTICAL JOBS 


| 


EVEREADY 
RAYTHEON 
TUBES FOR 
TALKING PICTURES, 
TELEVISION AND 


ALL INDUSTRIAL 


PURPOSES 


THE Eveready Raytheon Foto-Cell 
is a long-life transmitting tube for 
talking pictures and television. It is 
being used more and more for such 
industrial purposes as color match- 
ing, paper testing, automatic count- 
ing, control of illumination and many 
others. It comes in several types or 
can be made to specification. 

Eveready Raytheon Kino-Lamp 
is the first television receiving tube 
developed commercially that will 
work with all systems. Each tube is 
thoroughly tested in our laboratories. 

Write, if you are interested in 
talking pictures, television or any 
application of the Foto-Cell. Free 
— Eveready Raytheon Technical 
Bulletin No. 1, for the Kino-Lamp, 
and No. 2, for the Foto-Cell. 


* * * 


The Eveready Hour, radio’s oldest com- 

mercial feature, is broadcast every Tuesday 

evening at nine (New York time) from 

WEAF over a nation-wide N. B,. C. network 
of 30 stations. 


NATIONAL CARBON CO., INC. 
General Offices: New York, N. Y. 


Branches: Chicago Kansas City 
New York San Francisco 
Unit of NIRS and Carbon 


WN W 
, 7 NANANAN 
Union Carbide PS CAN 


Corporation 


Trade-marks 


This Big New 


= Liay Radio Book with 
f) Months of RADIO NEWS enz/ ff 


NOTE—This Gift Offer, announced in last month’s RADIO NEWS, was intended for one 


month only, 


But so many hundreds of readers have asked that the time limit be extended, 


that we have decided to fill all orders as long as our supply of books holds out! 


ERE’S a big brand new book that every radio 


fan, set owner, set builder, service man and ex- 


perimenter has been eagerly looking for! 


nse 


we present a cross-section of the latest progress made 
in every phase of radio reception, to serve both as an 
ideal source of reference and as a stimulant for even 


greater achievement. 


As the book’s title indicates, it contains complete 
schematic diagrams and thorough descriptions of 
Short-Wave Transmitters and Receivers, all the most 
popular types of Manufacturers’ and Home-Built Re- 
ceivers, Serviceman’s Test Apparatus and a Group of 
the New Loftin-White Direct-Coupled Amplifiers. Be- 
low are a few of the more than 101 sets included in this 
invaluable book, which will be shipped to you 


ENTIRELY FREE! 


Radiola No. 33 

HFL Mastertone 

Colonial Model SG32 

The Stromberg-Carlson Screen- 
Grid Receiver 

Zenith 34P and 342P. 

Hammarlund Roberts HiQ 30 

Grebe D.C. No. SK-4 

Atwater Kent No. 35 

Silver Marshall Automobile- 
Radio Receiver 

Lincoln 8-80 Superheterodyne 
10-Tube 

Silver Marshall Auditorium 
Power Amplifier 

National Screen-Grid Short- 
Wave 

4 Loftin-White Direct-Coupled 
Amplifying Systems 

Cornet Short-Wave Receiver 


A Short-Wave Adapter for Use 


on an A.C.-Operated Re- 
ceiver 

Bosch No. 48 

Fada No. 35B 

Freshman Q15 

Jackson NJ-30 

Pilot A.C. Short-Wave Super- 
Wasp 

Kolster K-21 

Majestic No. 180 

Stewart-Warner Series 950 

Victor Radio Models R32 and 
RE45. 

Test Panel for Radio Service- 
man or Radio Laboratory 
Tube Tester Eliminating Need 

of Batteries 
An Audio-Frequency Oscillator 
A High-Power Crystal-Control 
Short-Wave Transmitter 


Other diagrams and descriptions cover complete receivers or 
units thereof used in virtually every field of radio activity. 


The New Loftin-White System 


No single radio development in recent years has received the 
attention now being given the Loftin-White System. It has 
provided us with a new, cheaper and better method of repro- 
duction and one which, from the standpoint of true radio and 
mechanical engineering, offers some really astounding possibili- 
ties. Their ingenious system has been incorporated with remark- 
able results in many of the circuits contained in this publica- 
tion. As RADIO NEWS has the exclusive right to the publi- 
cation of articles by Messrs. Loftin and White, this authoritative, 
first-hand information is not obtainable from any other source. 


Get Your FREE Copy NOW! 


As you can readily see from the copy you are now reading, 
RADIO NEWS is deservedly the outstanding leader of all 
radio ‘magazines. Of course, you want it every month. Here’s 
your opportunity to get 6 big issues ($1.50 single copy value) 
for only $1.00—and to have this big new manual, “101 Radio— 
Hook-Ups,” shipped to your home, postpaid, entirely free. You 
save 50 cents on RADIO NEWS and get the book WITHOUT 
COST! Risk nothing— 


sasannmem Mail Coupon TODAY Saassenuns 


RADIO NEWS, Dept. 2410, 


381 Fourth Avenue, New York, N. Y. 


Gentlemen: Send me, ENTIRELY FREE, postpaid, the new com- 
pletely revised 1930 edition of your book ‘101 RADIO HOOK-UPS” 
and enter my subscription for the next Six Big Issues of RADIO 
NEWS at only $1, which I enclose (regular price $1.50). I under- 
stand you will cheerfully refund my $1 and I may keep the ‘101 
RADIO HOOK-UPS” if I am not perfectly satisfied after reading the 


first issue. 
ai Gib Bis pe hs ous atacand atascg ete Cave, aleleaecads oti daves be tae raped afullgte airs el apace te tee er 


ee i ee ee ra ry 


City and * States) oc br. sh.ctie Siecle ts yowetenct la ece, opere Sieraces Oy ona tele ae Re 
Are you. a Serviceman [|]? Engineer _]? Dealer]? Experimenter [J]? 
Present subscriptions will be extended from expiration. — 


Pe Beene eee eee eee eee 
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Laboratory Report 
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all objections to “microphonic” noises so 
prevalent in the earlier types—and ll 
types are made with the oxide-coated 
type of filament, considerably reducing 
the hazard of paralysis. 

As soon as these tubes were available 
an installation was made in Receiver No. 
18 for test. To furnish additional data, 
this second test was run, using four Bur- 
gess No. 2308 45-volt blocks of “B” bat- 
tery. This type of battery is of much 
lower rated capacity than those used in 
the previous test and represents a battery 
of the lower price class. In using these 
tubes all rheostats and other filament 
circuit resistances were removed and the 
tubes operated on direct connection to a 
single two-volt storage cell without ad- 
justment. Most satisfactory operation 
has been secured in this manner and 
actual tests show that at the rated volt- 
age of 2 volts, the total current drain of 
a set of the six proper tubes is well under 
one-half ampere. These tubes will op- 
erate without noticeable fluctuation in 
sensitivity or volume over the usual volt- 
tage range of a storage cell, 2.1 to 1.8 
volts. 


“B” Battery Service 


Curve VI shows the “B” battery volt- 
age and the voltage at the tube plate ter- 
minals at the different periods during the 
useful life of the battery. Other per- 
formance curves remained substantially 
the same in character as those shown for 
the receiver when 3.3-volt tubes were 
used and, for sake of brevity are omitted. 
It will be noticed from Curve VI that it 
was possible to use the batteries to a still 
lower end voltage without excessive loss 
in quality or volume in the case of 2-volt 
tubes. This is due principally to the in- 
crease in sensitivity of the 2-volt screen- 
grid tube over its predecessors. While 
the usual capacity rating of the No. 2308 
battery is only about one-third that of 
the No. 21308 super battery used 
in the first test, satisfactory performance 
was secured over a period of 504 hours 


- of continuous service with Receiver No. 


18. Allowing 50% increase in service 
for intermittent operation, six months 
may be considered as the average period 
of usefulness provided by this smaller 
type of battery. It might also be men- 
tioned that the initial “B” battery drain 
was 28 milliamperes with the 2-volt tubes 
in this test compared with 21 milliam- 
peres in the first test when 3.3-volt tubes 
were used. 


Fewer Battery Leads 


Another point which has become a 
considerable source of trouble and irrita- 
tion to not only the purchaser of a bat- 
tery set but also to the dealer and ser- 
viceman is the ever-increasing and chang- 
ing number of battery leads without a 
semblance of standardization, a misplace- 
ment of one or more of which is easily 
made and which renders the set inopera- 
tive temporarily if not causing actual 
damage to the receiver itself. In the 


design of Receiver No. 18 this fault has 
also been kept in mind. It has been pre- 
viously described how the necessity for 
all “C” batteries is eliminated. In addi- 
tion to this, fixed resistances of proper 
value have been used to secure the 


’ proper plate voltage for the detector and 


first audio tubes and also for the shield- 
grids, rather than the use of taps on the 
“B” battery. By these means the battery 
leads have been reduced to a total of 
four, 7.e., a pair for the ‘‘A” battery and 
a pair for the “B” battery. The resis- 
tances also form a part of the filter 
system. It also has the advantage of 
placing an equal load on the entire “B” 
battery and, in the case of the well made 
batteries, the lives of all units are prac- 
tically the same and all are ready for dis- 
card at the same time, removing the ne- 
cessity of frequent testing. This idea also 
includes the possibility of the efficient 
use of a single 180-volt “B” battery 
without taps. 


Circuit Diagram 


The accompanying circuit diagram 
shows all the important circuit constants. 
These constants are those used with the 
3.3-volt- tubes. Slight changes in the 
biasing resistors and the elimination of 
the filament rheostat are the only neces- 
sary changes to adapt this set to the use 
of the new 2-volt tubes. A change in 
method of volume control to the antenna 
circuit may be found more desirable since, 
in the position shown, biasing potentials 
on the tube grids are slightly affected by 
the setting of the volume control. 

A brief general description of Receiver 
No. 18 may be of interest. The circuit 
is composed of two conventional stages 
of the screen-grid radio-frequency ampli- 
fication followed by a tuned detector 
stage of the condenser-leak type which is 
followed by two stages of transformer- 
coupled audio amplification. The first 
stage is a standard single-tube circuit, 
while the second stage is of the push-pull 
type. The plate circuit resistances are of 
such a value as to reduce the plate volt- 
age of the detector to about 67.5, that of 
the first-stage audio tube to about 90 
volts, and that of the shield-grid to a 
maximum of about 45 volts (67.5 for the 
new 2-volt series). All circuits are well 
filtered with by-pass condensers and 
chokes. The choke in the last audio stage 
has thus far been found necessary, but 
there is a possibility of reduction in the 
amount of filtering in the r.f. stages, par- 
ticularly if the r.f. amplifier is confined 
to two tuned stages. All resistors for 
biasing are calculated from the plate cur- 
rent ratings of the tube manufacturers at 
an operating voltage of 135. The auto- 
matic biasing action takes care of any 
excess voltage during the first few hours 
of operation. In the first test all tubes 
were of the 3.3-volt filament class. Two 
each of types -22A, —99 and -20 were 
used. In the second test two each of 
the types -32, -31 and —30 were substi- 
tuted. 

(Continued on page 380) 
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Answering the Latest Demand 
of the Industry— 

a Jensen Electro-Dynamic Speaker for 

Automobile and Mantle Type Radio Sets— 

or other Installations where the Finest 


Tone Quality, Size of the Unit and Low 
Price are Major Considerations. 


ensen 


MIDGET SP£AKER 


( 


The new Jensen Midget Speaker, Model 
D-11, has all the exclusive Jensen features, 
but with a cone diameter of only 7% 
inches. The entire speaker can be mounted 
in a space 854 inches wide by 4% inches 
deep. Due to the efficiency of the magnetic 
structure, the field coil dissipates a mini- 
mum of current, yet has an unusually high 
degree of sensitivity. 


This new Jensen Speaker is suitable for 
Operation with amplifiers using type 171 
or 245 tubes connected either single, in 
parallel or in push-pull. 

In spite of the small size and low price of 
the D-11, its performance meets fully the 
Jensen standards of brilliance, sensitivity 
and uniform response at all frequencies. 


The New 
JENSEN CONCERT JR. 


Electro-Dynamic Speaker 


The new Jensen Concert Jr. can be called 
the De Luxe model Speaker for Automo- 
bile and Mantle type Radio Sets and simi- 
lar installations. Its dimensions are the 
same as the Model D-11 except that it has 
a larger size magnetic structure. It is 
équipped with the new TYM-FLEX Cone, 
an exclusive Jensen patented feature. 


LIST PRICES 


Model D-11 Jensen Midget Speaker, 90 to 110 
Volt, D.C., $15.00. Model D-10 Jensen Concert 
Jr. Speaker, 90 to 110 Volt, D.C., $18.50 


Both of these Speakers are also avail- 
able for other voltages, either DC or AC. 
Licensed under Lektophone Patents 


Write or wire today for Jensen Folder 
No. 33 describing these two new 
Electro-Dynamic Speakers. Address, 


JENSEN RADIO MEG. CO. 


6601 South Laramie Ave. 
Chicago, III. 


CHIRAD 


OFFERS 
SILVER-MARSHALL 


S.-M. 724 SUPERHETERODYNE.- 
is a 5 screen grid battery-operated receiver 
with 9 tuned circuits; AC or DC operation. 
S.-M. 714 TUNER 
Successor to the Sargent-Rayment 710 and 
712. Single dial operation with 11 tuned 
circuits, 
S..M. 738 SHORT-WAVE CONVERTER 


makes a superheterodyne out of any broad- 
cast receiver. Single dial operation. 


S..M. 770 AUTO RADIO 


is a small sensitive 3 screen grid receiver 
easily installed without cutting the instru- 


ment panel. 


NEW NATIONAL 
SHORT-WAVE 


A new powerful AC or DC operated re- 
ceiver. Tunes in foreign stations with re- 
markable regularity on wavelength range of 
15 to 550 meters.. Complete Receiver, or 
in Kit form. 


AUTO-RADIO 


Kits, Sets and Accessories 


1930 CATALOG FREE 
Set Builders! Write for your copy. 
| Complete line of short-wave supplies, 
standard parts and accessories. 
CHICAGO RADIO 
APPARATUS CO. 


415 S. Dearborn St., Dept. RN, Chicago, fil. 


OCTOBER ISSUE NOW READY ! 


Up-to-the-minute offerines at low- 
est wholesale prices. Includes new- 
est Tone Control, Screen Grid 
Superheterodyne, Radio - Phono- 
graph combinations, short wave 
receivers, automobile radios, Pub- 
lic address, attractive walnut con- 
soles and latest accessories, parts 
and kits. Don't buy until you see 
our big catalog. 


128 W. Lake St. CHICAGO 


Superheterodynes 
(Continued from page 371) 


velopment of this type of circuit was 
primarily empirical, but the net results 
are extremely satisfactory, inasmuch as 
by the two individual trimmer adjust- 
ments, substantially non-reactive, it is 
possible to align the oscillator both at 
the high and low ends of its frequency 
range. These adjustments made, it will 
track properly throughout the center of 
its range. The leak resistance R2 keeps 
the oscillator grid at the desired d.c. po- 
tential, while the resistance R3, which 
may be likened to the grid suppressor 
often found in t.r.f. receivers, tends to 
equalize the oscillator output so that it 
feeds approximately 6 volts to the first 
detector. The oscillator is coupled to 
the first detector inductively through the 
proper placement of the first detector and 
oscillator tuning coils. The —24 first de- 
tector tube is automatically biased, but 
in order to insure a more constant value 
of bias than would be obtainable through 
the use of the common grid-plate return 
resistor in the —24 circuit alone, the oscil- 
lator plate current is also bled through 
this resistor, though the drop across this 
resistor biases the first detector only, the 
grid potential of the oscillator being de- 
termined entirely by the resistor R2 con- 
nected between oscillator grid and cath- 
ode. The first detector feeds into the 
first i. transformer, which differs from 
the two following transformers in that it 
provides very much sharper tuning. Its 
actual selectivity is determined by the 
position of switch SW which, in one posi- 
tion, shorts out resistor R4 which is seen 
to be in the tuned secondary circuit of 
the i.f. transformer; it also disconnects 
R3, in shunt with the primary of the first 
i.f. transformer. In this position, the 
tuning of the first if. transformer is ex- 
tremely sharp and the gain is approxi- 
mately 28 to 30 through the first detector. 
With the switch in the opposite, or local 
position, R3 is shunted across the if. 
transformer primary and R4, then con- 
nected in series with the tuned secondary 
circuit, which results in an appreciable 
broadening of this transformer and a re- 
duction in gain in about a twenty-to-one 
ratio. The purpose of the local-distance 
switch is to allow reception of local pro- 
grams with an extremely high order of 
fidelity when switch is in local position 
and to provide the maximum possible 
gain or selectivity when switch is in dis- 
tant position. 

The first if. transformer feeds into the 
first if. tube which, in turn, feeds into 
the second i.f. tube feeding the third 1. 
transformer and then into the second de- 
tector. All of these —24 tubes are oper- 
ated at 250 volts plate and approximately 
90 volts screen—the new recommended 
values. Resistor R5, by-passed by C3, 
biases the second i.f. tube, while the first 
i.f. tube cathode is joined to the cathode 
of the r.f. tube and brought to ground 
through resistance R11. The 170-ohm 
resistor determines the minimum fixed 
bias on these two tubes, while R12, the 
variable resistance of 12,000 ohms, pro- 
vides necessary bias adjustment. This 
provides extremely satisfactory control of 

(Continued on page 377) 


MODERN hotel where the 

hospitality of yesterday 
is enhanced by the cheering 
luxuries of today. 


Light, airy rooms—beauti- 
fully furnished and provid- 
ing home-like comfort. 


Famous for good food. 


Rooms $2.50 up 
With Bath $3.50 up. 


Write for booklet 


with downtown map. 


RANDOLPH AT LA SALLE 


RADIO OPERATORS 
WANTED 


Radio operators 
are officers aboard 
ships. Well paid, 
pleasant work, 
travel. You can 
qualify in a short 
time in our well- 
equipped school 
under expert in- 


structors, 
Write now for 
\ free booklet on 


“Opportunities in 
Radio.” 


West Side YMCA 


Radio Institute 
113 West 64th St., New York, N. Y. 


INCOME BUILDER 


Two distinct lines in one. 
For either salesmen or those 
tnechanically inclined. 


$50.00 value for $6.00 


with profits accordingly large 


We can provide you with unlimited quantities of all leading makes 
of Electric vacuum cleaners at sensationally low prices; each 
guaranteed perfect in action and appearance. uch extreme 
value and profit offers any man of average intelligence a splendid 
income even for spare time. 


Free Vac Course 


To our associates we give, in bound book form, free expert advice 
and seldom disclosed instructions in building and servicing 
all vacs. Through thie free training you may readily develop a 
permanent, well-paying business all your own. om our lee 
menee resources we supply all needs, At trifling cost and no risk 
you can prosper with us, the originators. Oldest and largest in 
the line. Literature telle all. 


URON ASSOCIATED INDUSTRIES 
1311 Engineers Building Cleveland, Ohio 


WANTED MEN 
To Manufacture Metal Toys and Novelties 


Big demand for Toy Soldiers, 
Animals, 5 and 10c Store Nov- 
elties, Ashtrays, etc. We co- 


operate in selling goods you 

make also buy them from you. 

Small investment needed to~ 
start and we help you build up. 
WE FURNISH COMPLETE 
OUTFITS and start you in well 
paying business. Absolutely NO 
EXPERIENCE and no special 
place needed. A chance of a life 
= time for man with small capital. 
CHRISTMAS RUSH is now starting, so if you mean 
strictly business and want to handle wholesale orders 
now being placed, write AT ONCE for full information. 

METAL CAST PRODUCTS COMPANY 
Dept. 12 1696 Boston Road; New York City 
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Don Mix—Radio Pioneer Extraordinary New Developments! 


(Continued from page 309) | 


that by using batteries for plate power in 
transmitters, one did not need _ trans- 
formers and generators and electric lines. 
He had in mind transmitters and receivers 
for mobile use. How near he came to 
hitting the proverbial nail on the prover- 
bial head can best be seen by his later 
accomplishments. 

His big chance came in 1923. From a 
group of radio amateurs and commercial 
operators suggested as probable candi- 
dates for the position, Don was chosen as 
the first radio operator to accompany an 
expedition into the Arctic regions. His 
fine radio work and persistent character 
had won him a job with the MacMillan 
Arctic Expedition sailing from Wiscasset, 
Maine, on the schooner Bowdoin. 

With the aid of Mr. West, engineer and 
designer of radio equipment, he as- 
sembled his transmitters and receivers. 
They were built by the Zenith Radio Cor- 
poration. His main transmitter used 100 
watts and was designed to operate in the 
200 to 450-meter band. Small battery- 
operated portable stations were included 
in the equipment. These were used to 
communicate with WNP (the call of the 
Bowdoin). They were placed on sleds 
in boxes and were invaluable in keeping 
different sections of the expedition in 
touch with each other. These battery- 
operated sets were creations of Mix’s. 

With the radio gear installed in the 
forecastle of the ship and the entire 
radio personnel of the expedition (one 
Donald H. Mix) in good spirits, they set 
sail on a balmy day in June. It was 
Don’s first sea trip and he, with the self- 
restraint so well known to radio opera- 
tors, was not seasick. He later attributed 
this to the fact that he received excellent 
food during the entire voyage. 

The hardships were great. During in- 
tense spells of cold, Don grimly stuck to 
his key and kept MacMillan in touch 
with civilization. During these periods 
he wore heavily padded gloves to keep 
his hands from freezing. They had to be 
flexible for the work he did. 

Note how he laconically described his 
brief swim in the icy waters surrounding 
the ship, in his written report on his activ- 
ities: ‘During the last week in Septem- 
ber (1923), as the ice had frozen around 
the ship sufficiently to hold it in a 
permanent position, we took the original 
antenna down and put up a cage inverted- 
L of 6 wires, 6 inches in diameter, run- 
ning it in a southerly direction. While 
putting this antenna up I absent-midedly 
walked on a soft spot in the ice alongside 
the ship and fell through, taking a rather 
cool bath.” He then goes on to describe 
the new antenna. In one sentence he de- 
scribed an experience that would have 
killed another person. He does not tell 
us of the fact that he spent the next few 
days “thawing out.” - His was just a 
swim, an accidental “cool bath.” 


Until September, 1924, he proved his 
ability to be the connecting link between 
the MacMillan Expedition and the civ- 
ilized world. He supplied his ‘‘boss” with 
the latest press dispatches from the 


United States and supplied the United | 
States with the latest press dispatches 
from his “boss’’ with the help of a score 
of amateurs. 


Among other things, Don established 
a few records. He communicated with 
6CEI in Hawaii, using a wavelength of 
200 meters, and his signals were reported 
heard in New Zealand with a surprising 
consistency. He experimented with low- 
powered battery-operated transmitters 
and successfully communicated with sta- 
tions in the United States while using 
these. He further demonstrated that the 
short waves could successfully be used in 
the Arctic regions. And Don learned one 
other thing. Dry batteries were not af- 
fected by the intense cold. ‘That fur- 
thered his faith in the use of batteries. 

When he returned, Donald Mix was 
accorded a hero’s welcome. He de- 
served it. 

In 1925 his true dreams were realized. 
He took a position which enabled him to 


Portable short-wave radio transmitter 
and receiver developed for airplane use 
by the Burgess Radio Laboratory 


continue with his experiments with bat- 
teries—joining W. H. Hoffman, Fred H. 
Schnell and Phil Zurian in the radio re- 
search department of the Burgess Battery 
Company. 

Here he came into his own. He aided 
in the development of short-wave trans- 
mitters and receivers—all battery oper- 
ated. His beliefs that batteries could 
successfully be used to communicate over 
remarkably long distances were found 
true. He found that pure, steady, d.c. 
signals could penetrate to greater dis- 
tances than other types of radio “tones.” 

Don sponsored a low-power “B” bat- 
tery transmitting contest which was won 
by Windom of W8GZ, W8ZG of Colum- 
bus, Ohio, who successfully carried on 
two-way communication with New Zea- 
land while using but 45 volts on the plate 
of a small receiving tube. This was 
verified and witnessed and still stands as 
the modern low-power distance record in 
radio annals. 

Through his own station, W9AT, in 
Madison, Wisconsin, Don is known ‘on 
the air” for his pure and steady signals. 
He built and installed his own station, 
W4DM, on Burgess Isle, Florida. His 
aid in building the Burgess station 
W9EK-W9XH at Madison was beneficial 
in making that station known as the 

(Continued on page 376) 
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Complete Instructions and Data on 

All Recent Radio Inventions Now 

Yours for Ready Reference in This 
One. Big-Guide Book of Radio. 


BYRD’S Antarctic Radio Equipment— 
Receivers, transmitters, and latest naviga- 
tion aids used on this epochal flight fully 
described. 


TELEVISION—M. C. F. Jenkins, father 
of television and radio movies, gives you in 
his own words complete directions for build- 
ing practical television equipment. 


INTERFERENCE ELIMINATION — 
New methods systematically outlined by 
W. F. Fleming, radio engineer. 


RADIO AUTO ALARM—Description of 
new device for ships which keeps the SOS 
watch while operator is off duty. 


SHORT WAVE APPARATUS — com- 
ea and amateur, described and illus- 
rated. 


NEW BROADCASTING EQUIPMENT 
—Temperature-controlled Piezo crystal 
oscillator; 100% modulation panel and 
other new apparatus. 


—and these are only a few of the new sub- 
jects added to the most complete radio 
handbook ever published. 


THE 
RADIO 
MANUAL 


A Handbook for Students, 
Amateurs, Operators, 
and Inspectors 


Here’s the answer 
to every question 
about the princi- 
ples, operation, and 
maintenance of ap- 
paratus for radio 
transmitting and 
receiving. Impor- 
tant new chapters 
have been added to 
bring it right up to 
the minute. Many 
new photographs 
and diagrams have 
been included. It is 
now more than ever 
the one complete 
handbook covering 
the entire radio 
field. 


A Complete Course 
in Radio Operation 


in ONE VOLUME 


Prepares for Government License 


20 big chapters cover: Elementary Electricity and 
Magnetism; Motors and Generators; Storage Bat- 
teries and Charging Circuits; The Vacuum Tube; 
Circuits Employed in Vacuum Tube Transmitters; 
Modulating Systems and 100% Modulation; 
Wavemeters; Piezo-Electric Oscillators; Wave 
Traps; Marine Vacuum Tube Transmitters; Radio 
Broadcasting Equipment; Arc Transmitters; 
Spark Transmitters; Commercial Radio Receivers; 
Marconi Auto-Alarm; Radio Beacons and Direc- 
tion Finders; Aircraft Radio Equipment; Practical 
Television and Radio Movies; Eliminating Radio 
Interference; Radio Laws and Regulations; Hand- 
ling and Abstracting Trafiic. 


Prepared by | 
Official Examining Officer 


The author, G. E. Sterling, is Radio Inspector and 
Examining Officer, Radio Division, U. S. Dept. 
of Commerce. The book has been edited in detail 
by Robert S. Kruse, for five years Technical Editor 
of QST, the Magazine of the American Radio Relay 
League, now Radio Consultant. Many other ex- 
perts assisted them, 


Examine It FREE! 


The 1930 edition of ‘“‘The Radio Manual” is now 
ready. Nearly 800 pages; 369 illustrations. Bound 
in flexible Fabrikoid. The coupon brings the vol- 
ume for free examination. Within 10 days you may 
return the volume or send the price of 36.00. 


MAIL THIS COUPON 


D. Van Nostrand Co., Inc. 
250 Fourth Ave., New York 
Send me the Revised edition of THE RADIO 
MANUAL for examination. Within ten days after 
receipt I will either return the volume or send you 
$6.00, the price in full. 
(R. N. 10-30) 


St..and No..... 


City and State.... 
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RUPTURE IS 
NOT A TEAR 


NO BREAK TO HEAL 


Rupture is not a tear, but is due to a muscular 
weakness in the abdominal wall. Trusses merely 
brace these muscles butdonot strengthen them— 
onthe contrary, the gouging of the ordinary truss 
pad often increases this weakness as it tends to 
shut off circulation of the blood. 


STUART’S ADHESIF PLAPAO-PADS are 
patentably different—being mechanico-chem- 
ico applicators—made self-adhesvive purposely 
to keep the muscle-tonic called “Plapao” 
continuously applied to the affected parts, and 
to minimize danger of slipping and painful 
friction. The adhesive fabric is soit as velvet 
and clings to the body without straps, 
buckles or springs. Easy to apply—come 
fortable—inexpensive. Awarded Gold Medal, 
Rome, Grand Prix, Paris, Honorable Mention, 
Panama Pacific Exposition, San Francisco, 
etc. For almost a quarter century’ stacks of 
sworn testimonials from many different 
countries report success—without delay from 
work. The epidermatic absorption of Plapao 
utilizing “mechanico-chemico therapy” tends 
toward a natural process of recovery, after 
which no further use for @ truss. 


Stop wasting your time and money on old- 
fashioned devices. Learn how to close the hernia] 
opening as nature intended, so the rupture 
can’t come down. Send no money; just mail 
the Free Test coupon below. For your own good 
—write today—tomorrow may be too late. 


FREE TEST COUPON 


‘Plapao Laboratories, Inc. 
686 Stuart Bldg., St. Louis, Mo. 


Send me a Free 10 day test supply of the 
remedial factor Plapao and 48-page illustrated 
book on Rupture; no charge for this now or 
later. 
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Address 


HOTEL 
WASHINGTON 


PENNA. AVE. [5th & 
Eo SIREETS geaay. 


WASHINGTON, D. C. 

400 ROOMS — 400 BATHS 
Opposite the United States Treasury and 
the new $17,000,000.00 Department of 

Commerce Building 
Easy of access yet located 
at the very center of 
life im the Capital City 
Rates no higher than any other 
first class hotel 
BOOKLET SENT UPON REQUEST 


S. E. BONNEVILLE, Managing Director 


“HAMS” AND SERVICEMEN 


Dongan 250 watt transformers with Arcturus line bal- 
last tubes. Primary 110-120 volts a. c. Secondary’ 1500 
volts center-tapped at 750 volts. Filament, 734, 7) 
center-tapped 214 center-tapped at 15 volts. Com- 


pletely shielded and mounted with terminal lugs on top 
for connection $6.50 

High-quality first-class UX type tubes. 
X250, $2.15; X281, $1.60; X210, $2.05. 


X866, $6.00; 
30-day free 
replacement guarantee. 
Auto-Radio sets. The smallest and easiest mounting 
set on the market. Direct drive tuning control. Set uses 
three 224 screen-grid tubes for r. f. amplification, two 
227 tubes as detector, and first audio, and a 245 as a 
power tube. Price includes set, speaker, aerial, battery 
box, filter condensers and ignition resistor suppressors. 
Everything but tubes and batteries. Priced at only $52.00. 
All merchandise guaranteed. Cash or C. O. D, 
Write for free list. 20% with C. O. D. orders. 


COLUMBIA SPECIALTY COMPANY 


1036 Longwood Avenue New York City 


Don Mix—Radio Pioneer 
(Continued from page 375) 


battery-operated pioneer in the amateur 
ranks. 

Then came airplanes and the use of 
radio as a means of two-way communica- 
tion. Here, again, Mix came to the fore. 
He perfected portable short-wave equip- 
ment for aircraft use, showed their prac- 
ticability. This equipment was not bulky 
and foolproof. The battery was the key- 
note of their design. His work along 
these lines was recognized. He was asked 
to build six sets for use in the Byrd 
Antarctic Expedition for communication 
on dog sleds, airplanes and boats of the 
expedition. How well he succeeded can 
be learned by reading the reports of the 
Byrd operators. The Byrd planes were 
in constant touch with their bases, and 
on a few occasions they established com- 
munication with New York while in flight 
over the desolate regions of the uninhab- 
ited South Pole area. Small touring 
parties, out for scientific observations, 
owe their safety to these battery-operated 
sets. They aided in saving the expedition 
from loss of life. 

He is still perfecting receiver and trans- 
mitter design and, with the aid of Hoff- 
man, has brought about further interest- 
ing and useful revisions in dry-receiver 
construction. It seems as if they never 
will be perfected with Don Mix “on the 
job.” No matter how perfect he builds 
his equipment, he always comes up with 
something new and beneficial in his next 
experiments. 

While bringing the battery to the fore, 
Don earned himself the title of the “Sleep- 
less Wonder.” No matter what time of 
night one were to “listen in,” they would 
hear the familiar “fist” of Don Mix. It 
seemed as if he operated continuously, 
regardless of time or sleep. 

Possibly an answer to Don Mix’s ac- 
complishments can be found in the fact 
that he is réd-headed. 


Interference Filter 


Aerovox Wireless Corp., 70 Washington 
Street, Brooklyn, N. Y., announces a new 
type of interference filter in which a 


plug receptacle is provided on one face 

of the unit and plug prongs on the oppo- 

site face. The prongs plug into any 
(Continued on page 381) 
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AS A FOOT SPECIALIST 


Learn PEDOPRACTIC—the new system of correct- 
ing foot disorders and deformities without medicine 
or surgery that’s making tremendous strides these 
days. It’s a new uncrowded profession and offers 
amazing opportunities in an unlimited field. 
fied, interesting and profitable. No thinking man 
or woman will willingly neglect foot troubles when § ~ 
they produce so much discomfort and disability and | © 
can be so easily corrected. 


LEARN QUICKLY AT HOME IN SPARE TIME! 


With but ordinary education and leisure home study 
you can quickly qualify for this profession with its 
social, professional and financial advantages. 


EARN WHILE YOU LEARN 


The demand for your services will be so great that | — 
you can start in your own home and earn the cost 3 
of your training while you are studying the course. “3 
We teach you how to quickly ‘‘cash in’’ on your oa 
knowledge. 2 
You can quickly build up a practice and have an 
office of your own. It’s a wonderful opportunity so 
act quickly. Clip coupon below, sign your name and 
address, mail today for full information about this 
wonderful new science. Do it now. No obligation. 


—— — — — — CUT HERE — — — — — — 


AMERICAN COLLEGE 


Chartered 1915 by the State of Iinois 
Dept. P-10 54 W. lilinois St., Chicago 


Digni- 


ee cr i iy 


STREET 


DOWN are serstcrtlstete else ireeme 


steer enee 


Make big money 


AS A SALESMAN 


Learn selling—fix your own hours— 
choose yourown field—contro! your own 
income—be independent! Asasalesman 
your income depends only on results. 
Many LaSalle-trained salesmen, in 
every section of the country, earn 
from $5,000 to $10,000 a year; man 
much more. A great number starte 
without experience — doubled their 
incomes the first year. Train in your 
spare time by the LaSalle Problem 
Method, under the supervision of 
expert salesmen. Low cost; eas 
terms. 64-page booklet, ‘‘The Mod- 
ern Salesman, Ambassador of Proge 
ress,’’ free. Send for it today. 


LaSalle Extension University, Dept. 1094-S, Chicago 


ROBUN TUBES “ve, 


201A—50c, UX199—75e, UVI99—75ce, WDII—$I.25, — 
WD1I2—$1.25, 226—65ce, 227—65c, 245—80c, 171A—75c, : 
280—75¢, 281—$1.75, 250—$2.20, 210—$2.00, 112A—90c, 
224—$1.25, 125 Mil BH type—$1.75, 2 Amp. Tungar 
type—old or new type—$2.15. 20% with C.0.D. orders. 


Write for latest bargain catalog 


Nubor Radio, 12K Warren St., N.Y.C. 


Guaranteed 
for 


In October 
AMAZING STORIES 


“The Han 1108 the Moon,” by Otis Adelbert 
Kline. ere is a unique story by this well- 
known author, in which he gives us some 
highly ingenious new ideas for interstellar 
warfare and some original explanations for 
several phenomena which are still a matter 
of conjecture—albeit absorbing conjecture— 
among eminent scientists. ‘ 


“The Man Who Saw the Future,’? by Edmond 
Hamilton. It is more difficult than it would 
seem at first blush to conjure up even a 
fantastic picture of the future—if only 50 
years hence. It would seem to have been a 
simple matter for past generations. Read what 
Edmond Hamilton finds in this excellent short 
story. 


“Skylark Three’? (A Serial in three parts), 
Part III, by Edward E. Smith, Ph.D. If 
Dr. Smith advocates lightning-like velocity 
for his heroes’ travels through space, he does 
not fall so far behind in his story writing. 
Read the final instalment of “Skylark Three.” | 

“The Prince of Liars,” by L. Taylor Hansen. 
The author gives us here a story that is 
totally different from any other ‘‘Newtonian”’ 
or Relativist yarn we have ever published. 
And it is beautifully told. ' 


And Other Features 


ee “- =" — of! 


“Rapio News For Ocroner, 1930 


EADLORE THE SHORT WAVES 


7 WITH THE 
osama EXPLORER PLUGLESS 


CONVERTER 


$14.50 


NO PLUG-IN COILS! 
Wave length range 15 to 
200 meters; CHANGES WAVE 
LENGTH BANDS BY THE TURN 
OF A xkKnoB. The EX- 
PLORER enables you to explore the wonders of modern short 
wave reception with your broadcast receiver. Stations all over 
the world are at your disposal on the short waves. 


The EXPLORER is a 1930 model, efficient and _ scientifically 
improved converter. Beautiful appearance; illuminated vernier dial; 
shielded; tube inserts inside of cabinet; and absence of plug-in coils 
make it the most convenient of all converters. 

Best performance at the lowest price. Guaranterp. Sold 
Direct From Factory. Orper now! A. C. or D. C. model 
oNnty $14.50. Sent postpaid upon receipt of price or C. O. D. plus 
postage upon receipt of $1. State whether A. C. or D. C, model ia 
desiredy SEND FOR FREE LITERATURE. 

RIM RADIO MFG. CO. 
695 Grand Street Brooklyn, N. Y. 
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SOUTH CAROLINA AVE. AT THE BOARDWALK 


ATLANTIC CITYS 


NEWEST 
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LOCATED 
FIREPROOF 
HOTEL 


$600 
DAILY 
AND UPB 


AMERICAN 


WIRE PHONE OR WRITE  R.B. LUDY M.D. 


the Craters 


fe, the MOON! 


Astronomical and Terrestrial 
TELESCOPE 
Magnifies 30 Times 
Own a genuine Astronomer’s 
Telescope. See thousands of 
miles away. Make Sun, Moon 
Planets, Stars your next 
door neighbors. Moon 
Craters, Sun _ Spots, 


See 
Landscapes, 
Games, Ocean 
Scenes, Enlarged 

30 Times! 


Diameter 2 inches. Special 
friction adjustment for focus- 


Eclipses, Comets ing. Adjustable bracket and 
enlarged clamp can be fastened to chair. 
times. fence, branch, etc. Finest ma- 


terials. Will last a lifetime. 
Five Days’ Free Trial 


Rush only $1.00 now. Pay 
balance ($2.95 plus postage), 
when postman delivers. Keep 
5 days. If not delighted, re- 
turn telescope and money will 
be refunded. 2 


ROLL-O SPECIALTY CO., 
Dept. L-335 
220 E. 3rd St., Cincinnati, 0. 


Strange 
thrills! 


Rs 


EARN $10 A DAY 
Charge 25c to lock at the moon 


Hours of fun 
looking at  sce- 
nery, games, bathing 
beauties. Great for trips 
and voyages. Made like 
telescopes used in observa- 
tories. Gerding wrote,""Moon 
seemed 10 yards away.” 


‘QUIT TOBACCO 


Don't try to banish unaided the hold to- # 
bacco has upon you. Thousands of invet- 
erate tobacco users have, with the aid of th 
Keeley Treatment, found it easy to quit. 


KEELEY TREATMENT FOR : 


TOBACCO HABIT ¢3icty.bire 

for tobacco. Successful for over 50 years. Write 

today for FREE BOOK and particulars of 

yur MONEY-BACK GUARANTEE, 

THE MEELEY INSTITUTE, Dept. &-608, Dwight, fll. 
of the famous Keeley Treatment for Li Drugs. 

Fortes Sent on Request. Goxraspondarise Beaten’ Droge. 


RADIO BARGAINS 


Low Power Transmitter adaptable for phone or 
poo meaNVAG DINE =10  COLS) 1. 5 oi. av apeciovsters os age 8 $14.75 
Auto Radio—Uses 3—334 and 3—227 tubes, single 
dial, tremendous volume. Compact. Fits any car 20.00 
B Eliminator, Bone Dry with 280 tube, 180 volts, 
will operate up to ten tube set, fully guaranteed. 6.75 
AG—AeB 'Copower Packs ..055.0 co cepcccscccvccses 8. 


171 tubes, with double choke .........0.0ce0s0% ¥ 
Tubes: UX type, 30-day replacement guarantee, No. 210, 
$2.25; No. 250, $2.35; No. 281, $1.85; No. 245, $1.25; 
No. 224, $1.25; No. 227, 75¢; No. 226, 65c; No. 171, 75¢. 


CHAS. HOODWIN CO. 4240 Lincoln Ave. Dept. K-3 Chicago 
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Superheterodynes 
(Continued from page 374) 


volume and sensitivity, in that not only 
does it cut down r.f. and i.f. amplification 
but through cutting down the rf. gain 
before signal reaches i.f. amplifier, it re- 
duces the circuit noise due to high gain 
preceding the if. amplifier—and in a 


-receiver of the sensitivity of the one de- 


scribed herewith, where the limiting fac- 
tor for amplification is really tube noise, 
this is an important point. 


The if. transformers consist of small 
Universal wound coils mounted upon a 
wooden dowel with primaries and secon- 
daries individually tuned by small com- 
pression type mica condensers having a 
range of approximately 100 to 220 mmfd. 


In the first if. transformer the spacing 
or coupling between the primary and 
secondary coils is quite low, resulting in 
a very high factor of selectivity, where- 
as in the second and third stages the 
coupling is just below critical, so that a 
response curve with a broad top but ex- 
tremely sharp steep sides is obtained. 
This is an extremely important point, for, 
with the selectivity obtained in a receiver 
of this type coming almost entirely from 
the interniediate amplifier, the matter of 
tone fidelity must be guarded very zeal- 
ously, and were a single humped i.f. stage 
used, the high audio notes would suffer 
badly. With the combination employed, 
however, fidelity of tone control is ex- 
tremely good up to 4000 cycles, -though 
what sideband cutting there is must be 
compensated for by a rising hump in the 
audio amplifier at the higher audio fre- 
quencies. 


The second detector is operated with a 
screen potential of 90 volts, plate poten- 
tial of 250 volts and semi-automatic ‘“C” 
bias determined by resistor R8, which 
also determines the bias of the first de- 
tector, both biases being held more con- 
stant than would be possible with indi- 
vidual automatic bias by bleeding oscil- 
lator plate current through the common 
bias resistor R8, as mentioned above. 
The second detector plate circuit is fil- 
tered by means of two .00015 mfd. con- 
densers, C10; ‘and: rf. -choke, The Jeft 
condenser, or the one running directly 
from the detector plate to ground, is 
mounted directly from detector plate to 
chassis, having one end soldered to the 
detector plate socket lug and the other 
lug to the chassis. This is extremely impor- 
tant in order to prevent any loop in the 
detector plate circuit, from which har- 
monics of the intermediate frequency 
might leak back to the first detector or 
r.f. circuit: The second detector is 
coupled to the pushpull audio stage by an 
arrangement consisting of a two-winding 
choke, the isolating condenser C9, the 
resistance R6 and the condenser C8, 
which is shunted by the small audio 
choke. The purpose of R6 is to function 
as a grid leak for the power —45 push-pull 
tube but, being placed in series with C8, 
which, in turn, is shunted by a small 
choke, the combination of the three is 
resonated in such a manner as to provide 
a rise in audio amplifier curve on the 


(Continued on page 378) 


377 


ERCVSYX 
BUILT BETTER x 
CONDENSERS AND RESISTORS J} 
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Without a Doubt 
The Most Complete 
CONDENSER and 
RESISTOR Line 
in Radio 


Sent Free on Request 


This interesting and helpful Man- 
ual and Catalogue containing a 
wealth of information on condens- 
ers and resistors and complete elec- 
trical and mechanical data on the 
complete line of Aerovox condens- 
ers and resistors will be mailed free 
of charge on receipt of the coupon 
below. 


The 


is a free monthly publication issued 


Aerovox Research Worker 
to keep radio engineers, experiment- 
ers and servicemen abreast of the 
latest developments in receiver and 
power supply design, and especially 
with the proper use of condensers 
and resistors. A request on the cou- 
pon below will place your name on 
the mailing list. 


Check and Mail This Coupon 


AEROVOX WIRELESS CORP. 
78 Washington St. 
Brooklyn, N. Y. 


Gentlemen: 
Please send me without charge or ob- 
ligation: 
«( ) Your 32-page Condenser and Re- 
sistor Manual and Catalogue. 


( ) The Research Worker. 
Name 
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AEROVOX WIRELESS CORP. 
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“The reporter took the 
death drop! Trelawney’s 
gun spat lead but a split 
second before the noose 
could do its deadly work.” 
Illustration from the 
$2.00 book-length story 
in the October issue of 
COMPLETE DETEC. 
TIVE NOVEL. 


A $2.00 Detective 
Story for Only 25c 


HINK of it! Every month 

your newsdealer has a brand 

new COMPLETE DETEC- 
TIVE NOVEL waiting for you— 
just the kind of tense, rip-snortin’ 
thriller that thousands buy at $2.00 
per when it later appears in book 
form. It costs you—not $2.00—but 
only 25c! 


If you haven’t as yet given yourself 
one of these enthralling, inexpensive 
treats, buy the October COMPLETE 
DETECTIVE NOVEL today! It 


contains the intriguing ‘Mystery of 


the Murdered Bridegroom,” by the 
world-famous author, Henry Thew 
Stephenson. 


The High Society Gang Leader picks 
the wrong dupe when she tops off 
a series of sensational crimes and 
murders with the killing of the 
wealthy bridegroom. And _ crack 
sleuth Trelawney, on vacation, never 
came closer to death than when he 
volunteered as witness at the strang- 
est wedding ceremony ever 
formed. 


per- 


Try to solve this exciting book-length thriller—this full 
$2.00 novel for 25c—in the October 
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~Superheterodynes 
(Continued from page 377) 


higher audio frequencies, thus effectively | 
compensating for the opposite character- 
istic due to extreme sensitivity of the if. 
amplifier, even with its broad-topped sec- 
ond and third if. transformers. The low 
value of R6 contributes to this and also 
tends to equalize the impedance presented 
by the audio coupling choke over the en- 
tire lower and middle audio range, so 
that the bass reproduction of the combi- 
nation is extremely pleasing, despite what _ 
has heretofore been considered the ex- — 
treme difficulty of coupling the -24 power 
detector directly into the push-pull stage 
(the method here utilized will also be 
found to be employed in a number of 
commercial t.r.f. receivers now appearing 
upon the market). The —45 tubes are 
coupled to the loud speaker through an 
output transformer of conventional type. 

The power supply consists of the usual 
multiple secondary power transformer 
having one filament winding for -24 and 
-—27 tubes and a second for —45 push-pull 
stage in the center tap of which is placed 
biasing resistor for the push-pull tubes. 
It has also a high-voltage secondary wind- 
ing and a filament winding for the —80 
rectifier tube. 

The primary of the power transformer 
has two taps which are brought out to 
individual sets of clips, so that by shift- 
ing the fuses from one set of clips to 
another, voltage variations of 105 to 115 
volts may be handled in one position and 
from 115 to 130 volts in the second 
position. 

The filter circuit consists of a con- 
denser, C14, of 1 mfd., the choke 339° 
with its tuning condensers, C15 and 16, 
and the ‘2500-ohm field of dynamic 
speaker and output condenser C17, C16 
and C17 having a capacity of 4 mfd. 
each. The small tuning condenser C15 
effectively resonates the 339 choke to 
approximately 120 cycles, thus effectively 
reducing the a.c. hum in the first section 
of the filter to a greater extent than can 
be obtained with an untuned filter. The 
overall filtration is so good than in nor- 
mal operation it is necesary to place the 
ear practically inside the dynamic speaker 
cone in order to hear the operating hum. 
Only one audio stage is employed in the 
receiver to simplify filtration and obtain 
the lowest possible final hum level and, 
in addition, because in a receiver of this 
type it is far easier to obtain the required 
gain in the intermediate amplifier than in 
the audio system. 

The overall performance of the receiver 
is well illustrated by the curves herewith 
which show a degree of selectivity abso- 
lutely unobtainable with any commer- 
cially practical type of t.r.f. receiver, with 
an accompanying selectivity so high as to 
actually exceed the normal home require- 
ments. 

In Fig. 1 the selectivity curve for the 
first i.f. stage is shown at A, while B indi- 
cates the selectivity for the second and 
third stages. The voltage amplification ~ 
through the first detector and first dual 
selector circuits is 28. The second and 
third stages have been deliberately broad- 
ened, as shown in curve B, to improve the 


(Continued on page 381) ‘ 
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Some Facts About “B” Batteries 


(Continued from page 303) 


the curves make them self-explanatory. 
An example will make clear their useful- 
ness. If three PL 4968 batteries were to 
be used to operate a small 210 transmit- 
ter tube, the plate current drain of which 
was 40 ma., then from Fig. 2 the batteries 
would last 190 hours if the transmitter 
was used about 4 hours a day and if we 


3 
—TABLE 3- 
TYPE 772 


figure that an end voltage of 109 volts 
per battery is the lower limit. Other 
examples can be worked out in similar 
fashion. 


Most ‘“‘B” batteries are not used im- 


mediately after they are made, but stay 
on the shelf of the dealer’s store for a 
few months. For this reason it is essen- 
tial that batteries have good shelf life—in 
other words, it is important that the bat- 
tery lose but a small amount of its ca- 
pacity during the time it is not in use. 
Shelf depreciation of batteries is due 
largely to evaporation of the moisture in 
the battery and corrosion of the zinc. 
Reducing evaporation is a matter of get- 
ting a good seal. Corrosion of the zinc 
is largely prevented by using very pure 
metal and by having the inside surface 
very smooth. Actually the modern bat- 
tery loses but a small part of its capacity 
even after many months of idleness on 
the shelf. 

In connection with this matter of shelf 
depreciation it is interesting to know that 
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The number of milliampere-hours you 
obtain from a B battery depends 
largely upon the amount of current 
drawn from it. At currents either 
higher or lower than normal, the ca- 
pacity falls off, as shown by this 
curve. Over a certain “useful range” 
the curve is quite flat and best re- 
sults are obtained when the battery 
is operated at some current within 
this useful range. See Tables 1 and 2 
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temperature has a very important effect. 
Increasing the temperature increases shelf 
depreciation by accelerating evaporation 
and zinc corrosion. Low temperatures, 
on the other hand, reduce the shelf depre- 
ciation to an exceedingly small quantity, 


‘with the result that batteries can be kept 


for very long times in cold-storage rooms. 

The serviceman will appreciate that the 
rapidly growing field of automobile radio 
will bring him frequently up against the 
problem of installing batteries and in 
other cases of deciding what type of bat- 
tery will be most economical for use with 
a set of his own construction. In any 
case, the data in the preceding pages will 
be helpful in reaching a solution to the 
problem. To determine the plate current 
drain of the receiver the total plate cur- 
rent can of course be measured with a 
meter; or, more simply, the plate current 
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Fig. 5 shows a similar curve for “PL” 

No. 4968. It will be seen that as 

the resistance increases the curves flat- 

ten out. This indicates that the curve 

is approaching the zone of maximum 
efficiency 


drain can be calculated, since the voltages 
at which the tubes are to be operated are 
known and any standard table of tube 
characteristics will indicate the plate cur- 
rent of the various types of tubes under 
the specified voltage conditions. Offhand, 
it might appear more accurate to actually 
measure the plate current, but it is really 
better to figure the plate current from a 
chart. If the current is measured, an 
incorrect value might be obtained due to 
a poor tube in the set or to some im- 
proper connection. 

Many articles in radio magazines, espe- 
cially those describing how to build some- 
thing, end with some paragraphs on “how 
to look for trouble,” although many ex- 
perimenters probably feel that usually it 
is altogether too easy to find something 
wrong. But the precedent is too strong 
to break and we must therefore conclude 
with a few notes of warning. 

The figures on battery life are based on 
proper radio equipment and normal oper- 

(Continued on page 380) 
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Set and Tube Tester 


More service men use the No. 
245-A tester because it does all 
necessary field work, is depend- 
able, rugged and most compact. 
Simple; to “use., A “complete 
tester for checking all voltages 
at the socket, also line voltage. 


Tests all usual tubes: Complete 

illustrated instructions. 

$ NET to No. 245-A 
Dealer No. 400 


$20 List Each 
At Your Jobber’s 


Counter Tube Tester 


For testing tubes direct from 


AG, «supply; Simple to use. 
Gives the required test for accu- 
rately determining the condition 
of all tubes. Attractive baked 
enamel finish. Full instructions. 


Ohmmeters and other radio in- 
struments in our new catalog. 


Readrite Meter Works 


Established 1904 
19 College Ave. Bluffton, Ohio 
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N Auto Radio 
g Insure perfect, quiet 
T radio enjoyment while 
I traveling by automo- 
Oo bile, motor boat or 
N aeroplane. Quickly in- 


stalled. No bothersome 
adjustments, nothing to 
get out of order. 


There are more 
than 25,000,000 li- 
censed auto owners 
—all are prospects 


Eyery motorist, motor boat and aircraft enthusiast 
is a prospect fora radio... but an ignition filter 
system is absolutely necessary. As Ex-Stat posi- 
tively eliminates all noises, and radio sets cannot 
be used without a system of this kind, here is a 
field for rapid, profitable sales, 

Kits list at $7 for 4 cyl. engines, $9.50 for 6 cyl. 
engines, $12 for 8 cyl, engines. Each kit contains 
necessary spark plug suppressors, distributor sup- 
pressor and special ignition filter condensers, with 
complete instructions for installation. 


Ex-Stat is guaranteed to be 
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effective, or money promptly 

refunded. Never a _ dissatis- Approved Gy Radio 

fied customer. News Laboratory and 
auto -~radio manufac- 

Jobbers, Dealers, Ser- turers after extensive 


Endorsements 
of leading engineers ac- 
company each kit. 


testa. 


vice Men! Write at once 
for descriptive folder and 
liberal discounts. 


we 

If there is no distributor of EX-STAT PROD- 
UCTS in your locality full information can be 
had from us. 


TILTON MFG. CO., (Dept. RN-10) 
15 East 26th Street, New York 


Latest data on radio receivers for 
Dealers, Servicemen and Amateurs 


The 
| Radio Construction 
Library 


WRITTEN by two widely known radio engineers, 
these three books cover every phase of building, 
repairing and ‘‘trouble-shooting’’ on modern receiving 
sets. This practical Library includes: PRACTICAL 
RADIO—The fundamental principles of radio, 
sented in an understandable manner. Illustrated with 
working diagrams. PRACTICAL RADIO CON- 
STRUCTION AND REPAIR—Methods of locating 
trouble and reception faults, and making workmanlike 
repairs. Discusses modern Short Wave Receivers 
fully. RADIO RECEIVING TUBES — Principles 
underlying the operation of all vacuum tubes and their 
use in reception, amplification, remote control and 
precision measurements. 


pre- 


See this 
Library 
FREE! 


Three Volumes, 
6 x 9—993 pages, 
56! illustrations. 


No 
Money 
Down 


McGRAW-HILL 
FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc. i 
370 Seventh Avenue, New York | 
Send me the new RADIO CONSTRUCTION LI- § 
BRARY, three volumes, for 10 days’ free exami- g 
nation. If satisfactory I will send $1.50 in ten 
days, and $2.00 a month until $7.50 has been paid. 


If not wanted I will return the books postpaid. : 
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Facts About “B”’ Batteries 
(Continued from page 379) 


ating conditions. They will not apply 
under such conditions as: 

Leaving the set turned on for a week 
and then forgetting that you did so. 

Using tubes that have abnormally high 
plate current. 

Failing to renew the “C” battery, with 
the result that the drain on the “B” bat- 
teries increases far above normal. 

Leaving a pair of scissors resting across 
the battery terminals overnight. 

Testing batteries by shorting them to 
see if you get a big fat spark. 
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Tax Law Enjoined 


Charleston, S. C—A temporary re- 
straining order against enforcement of 
the South Carolina law taxing owners of 
radio receiving sets has been issued by 
Federal Judge Ernest F. Cochran, after a 
hearing on a petition filed by Station 
WBT of Charlotte, N. C. The order 
was made in test proceedings instituted 
by the Radio Manufacturers Association. 
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Laboratory Report 


(Continued from page 373) 


The cost of production of a battery- 
operated receiver following the lines here 
described should not be materially greater 
than the average present battery set, 
while the many advantages are readily 
apparent. The accompanying photo- 
graphs show a suggested chassis plan of 
simple construction. Arrangement of the 
various units is such that wiring is re- 
duced to a minimum. 

Estimated costs of “A” and “B” bat- 
tery maintenance shows a figure of ap- 
proximately 114 cents per hour on the 
No. 18 Receiver, against 4 to 5 cents per 
hour for the average present receiver. 

Report prepared by Don H. Mix and 
W. H. Hoffman, Engineering Depart- 
ment. 


Parts List 


3 .00035 mfd. variable condensers, C. 

5 .1 mfd. low-voltage condensers, C1. 

2 .1 mfd. 200-volt d.c. condensers, C2. 
4 1 mfd. condensers, C3. 

1 2 mfd. condenser, C4. 

1 .002 mfd. condenser, C6. 

1 .0002 mfd. condenser, C7. 

1 10-ohm resistor (5 amps), R1 

1 75,000-ohm resistor (.0005 amps), R2. 
1 50,000-ohm resistor (.001 amps), R3. 

1 18,000-ohm resistor (.0025 amps) R4. 
1 % to 1 megohm resistor, RS. 
1 980-ohm resistor (.018 amps), R6. 
1 435-ohm resistor (.018 amps), R7. 
1 267-ohm resistor (.018 amps), R8. 
1 100,000-ohm potentiometer, P. 
1 audio transformer, T. 
1 audio transformer, T2. 
1 audio transformer, T3. 
1 two-circuit switch, S. 
2 r.f{..chokes,, L. 
1 audio choke, L2. 
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Filtered Aerial 


Engineering Company, 
Street; 


Master 
Mathers 


Ti 
Chicago, Illinois, 


nounces a new aerial (34 inches di- — 
ameter) which can be mounted quickly — 
with one wood screw anywhere in the ~ 


radio cabinet, either inside or outside. 


This aerial has a capacity equal to a 50- — 


foot outside aerial. It is made of pol- 
ished bakelite and is non-directional and 
non-corrosive. The Master Filtered 


Aerial is not a light-socket aerial nor is — 


it in any way connected to the light 
socket. It requires no lightning arrester. 


Dry Electrolytic Condensers 


A new type of dry electrolytic con- 
denser for comparatively high-voltage fil- 
ter work has been announced by the 
Aerovox Wireless Corp., 70 Washington 
Street, Brooklyn, N: Y.  Thesesneyw 
condensers have a maximum peak voltage 
rating of 500 volts d.c. and have a de- 
sirable self-healing characteristic which 
makes them prove against’ momentary 
high voltage surges. The filtering action 
per microfarad of this type of condenser 
is equivalent to that of paper condensers 
of similar capacity ratings, but the sizes 
of the units are much smaller than for 
equivalent capacities and voltage ratings 
of paper condensers. They may be had 
in all peak voltage ratings up to 500 
volts d.c. 


Home Recording 


A new form of home entertainment 
that bids fair to be “the life of the party” 
will soon be placed on the market by the 
Victor Division, it was disclosed today. 
Home recording apparatus which will per- 
mit anyone to make his own records is 
incorporated in the new Victor radio- 
electrola instrument that will soon make 
its bow to the public. 

Describing the new invention, a Victor 
executive said that home recording “will 
immortalize the life of the American 
family.” Records can be reproduced 
electrically “as easily as dictating a let- 
ter in your own living room.” 

Recording is done by a special type of 
microphone developed by the RCA Victor 
Company, Inc. Each of the new records 
will have two playing surfaces of six 
inches and will be inexpensive in cost. 
Early in September is the date set for 


their appearance on the market, it was 


said. ‘ 


* 
an- 


= 


| 
| 
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Superheterodynes 
(Continued from page 378) 


fidelity. In these stages the amplification 
at 175 kc. ranges from 65 to 78, depending 
upon the mutual conductance value of 
the screen-grid tube used. 

The overall selectivity of the inter- 
mediate-frequency amplifier, measured 
from the first to the second detector in- 
put, is shown in Fig. 2. This indicates a 
high order of selectivity and more side- 
band cutting than can be tolerated for 
excellent fidelity even with audio com-~ 
pensation in the single a.f. stage. In local 
position, the intermediate amplifier is 
made very much less selective, and the 
fidelity is made at least comparable to 
that of the best receivers of other de- 
signs. 

The high adjacent channel selectivity 
of the superheterodyne is clearly shown 
in Fig. 3. Here it will be noticed that the 
band width at ‘10,000 times down” is 
only 30 kc., which is very much better 
than can be gotten in even a six-tuned 
circuit t.r.f. receiver. Curve “B” shows 
the overall selectivity in local position 
when the fidelity is extremely good and it 
will be noted that even here the selec- 
tivity is very much better than can be 
gotten in the conventional t.r.f. receiver. 


. -————_+ +@> oe 


Interference Filter 
(Continued from page 376) 


standard wall socket while the plug of 
the receiver or appliance can be plugged 
into the receptacle of the interference 
filter. 


Amplifiers 


The Kelly-Wiegand Co. of New York 
announces a complete line of amplifiers 
for phonograph, radio and public address 
work. These amplifiers are all built under 
the patents of Loftin-White on amplifiers 
of this nature. 

The unit shown in the cut is a two- 


stage outfit using a —45 tube in the out-_ 


put stage, and a —24 tube in the first 
stage. The rectifier tube is an -80. The 
voltage amplification of this little job is 


about 450, with a practically flat ampli- 
fication curve from 40 cycles to 9000 
cycles, and is down about 2 db. at 10,000 
cycles. This unit is particularly adapt- 
able to phonograph amplification for the 
home. 

This company also builds a complete 
radio receiver using the Loftin-White sys- 
tem in the audio channel. 


° 


Radio’s newest and latest sensation 
here—a brand new, 9 circuit, 


counts. 
quality! 


lection of radio merchandis 


— \ 36 Vesey Street 


“§M \ SUPER-HETERODYNE 
Radtos NEWEST SENSATION 
at regular WHOLESALE discount 


NOW—A SUPER-HET BY SILVER-MARSHALL! 


¢ d screen 
grid, custom-built Super-heterodyne by Sil- 


A DOUBLE ASSURANCE OF QUALITY 


Wholesale Radio Service Com i i 
ti a pany, another great name in Radio, 
offers the new S-M Super-Heterodyne at regular “Wholesale” dis- 
Pe Gee ces anest service—your 
uy S- equipment from Wholesale Radio Servi 
\ Company and SAVE MONEY! pie 


\ SEND FOR FREE CATALOG! 

The new 1931 Wholesale Radio Catalog is just out! The finest se- 
e Pd eet prices amazingly low. 
—it’s free! 


 \ Send for your copy TODAY 

WHOLESALE RADIO SERVICE COMPANY, Inc. 
“The Reliability House of Radio” 

Dept. K-12 
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ver-Marshall (licensed). This great new 
receiver embodies every modern engineer- 
ing advancement made famous by the 
name Silver-Marshall. 


added assurance of 


New York, N. Y. 


RADIO NEWS 
SHORTWAVE SUPERHET 


Will Work Right with 


OCTOCOILS 


Set of 4 Coils $5.00 


2 sets required for this circuit. 
Covers the shortwave band. The 
most efficient coils made. If your 
dealer cannot supply you, we will 
send, postpaid, on receipt of price. 
Write for big 32-page Booklet on 
Television—F ree 
Shortwave & Television Lab., Inc. Dept. 50 


Owners of Station WIXAV 
64-76 Brookline Ave., Boston, Mass. 


NG-Protitable 
AR ELEGRAPHY 
is Eas 


yWay — 


> Thomas A. Edison—Andrew Carnegie— 
NX most of the presidents of railroads and 
other world leaders got their start as 

Telegraphers. 
Today—on land—sea—in the air, men 
who know the code are commanding big 
money—in the world’s most fascinating 
profession. 


Master Teacher, 
Write for Folder 
i= 1 


Teleplex Co. 

world-famous 76 Cortlandt 

> ex-teleg- St., New York 
rapher 


must be included at the above rate. 


Agents Wanted 


Guaranteed Genuine Gold Leaf Letters anyone can put 
on store windows. Large profits, enormous demand. Free 
Clark, Chicago. 
io 


Metallic Letter Co., 422 N. 


Business Opportunities 


Amazing screw-holding screw drivers! Remove, insert 


screws inaccessible places! Factories, garages, elec- 
tricians, mechanics, auto, radio owners buy on sight! 
Exclusive territory. Free Trial! 1667 Spring Lane, 
Boston. 


oT a 


SUT 


Correspondence Courses 


Used correspondence school courses sold on repurchase 
basis. Also rented and exchanged. Money-back guaran- 
tee. Catalog free. (Courses bought.) Lee Mountain, 
Pisgah, Alabama. 


TM 


For Inventors 


INVENTIONS PROMOTED, 
Sales made on commission basis. 


protec- 
Write 


UNPATENTED 
tion guaranteed. 
Box 530, Pasadena, California. 

Have you a radio invention or patent to sell? We 
obtain buyers for radio patents and inventions. Harry 
G. Green Co., 180 W. Washington St., Chicago. 
es nu moro 


Help Wanted—Male—Instruction 


UL 


MATT 


oun 


Detectives—Earn Big Money. Experience unnecessary. 
Write, American Detective System, 2190K Broadway, 
INGE Ys 


Inventions 


INVENTIONS WANTED—Patented, Unpatented. If 
you have an idea for sale write, Hartley, Box 928, 
Bangor, Maine. 


Vile tele: Wanted 


GET outdoor government jobs; $135-$200 month; vaca- 
tion. Patrol forests and parks; protect game. Details 
free. Write DELMAR INSTITUTE, B-37, Denver, Colo. 


Read Classified Advertising—It Pays!!! 


Advertisements in this section twenty-six cents a word for each insertion. 
Cash should accompany all classified advertisements unless 
placed by an accredited advertising agency. No advertisements for less than 10 words accepted. 
Objectionable or misleading advertisements not accepted. 
should reach us not later than Ist of 2nd month preceding issue. 


Name and address 


Advertisements for these columns 


Patent Attorneys 


PATENTS—Write for Free Instructions. Send Draw- 
ing or Model for Examination. Miller & Miller, Reg- 
istered Patent Attorneys (former Patent Office JEx- 
aminers), 262 McGill Building, Washington, D. C. 


Inventors—Should write for our Guide Book, ‘‘How to 
Obtain a Patent,’’ and Record of Invention Blank, sent 
Free. Send model or sketch of inventions for our inspec- 
tion and instructions free. Radio, Electrical, Chemical, 
Mechanical _and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. C. 


Patents—Advice and booklet free. Highest references. 
Best results. Promptness assured. Watson E. Coleman, 
Patent Lawyer, 724 9th Street, Washington, D. C. 


SRL tH 


Pocket Radio 


Guaranteed ‘‘Pocket’’ Radio $2.00. Particulars FREE. 
C. O. D. shipments made. Neil Tasker, Shamokin, 
Pennsylvania. 


Cervical 


Majestic model 70 power units, speakers, transformers 
cheap. Hatch, Flora, Ind. 


Wanted—Men to work with National Radio Service 
organization. No selling scheme. Radio Doctors, Inc., 
Dept. N, Essex St., Salem, Mass. 


dia ame TT Ca 


Song Poem Writers 


COMPOSERS—VERSE OR MUSIC. 
portunity. Write at once. Van Buren, 
Bldg., Chicago. 


SONG POEM WRITERS—‘REAL’’ proposition. 
bler, D-191, 2104 Keystone, Chicago, III. 


WRITERS—Poems, Melodies—opportunity. 
Malie, ERG4215 North Ave., Chicago. 


Da ai eat 1s it I ose LT TH 


Wireless 


Brilliant op- 
2141 McClurg 


Hib- 


Tommie 


Learn Wireless (Radio) and Morse telegraphy. School, 
oldest and largest; endorsed by Telegraph, Radio, Railway 
and Government officials. Expenses low—can earn part. 
Catalog free. Dodge’s Institute, Cour St., Valparaiso, Ind. 


BUILD YOUR POWER- 
PACKS WITH 
PUNCTURE PROOF 
FILTER CONDENSERS 


AND ELIMINATE, ONCE FOR 
ALL TIME, THE DANGER OF 
HIGH-VOLTAGE BREAKDOWN 


Prominent Radio Manufacturers, who have 
been using Mershon Electrolytic Condensers 
for years (over 3,000,000 of them in use to- 
day), continue to do so, for they provide 
better filtering, greater ‘reliability and al- 
most unlimited life—at lower cost. 


In building power-packs for receivers, trans- 
mitters or power-amplifiers (or in repairing 
them) your problems closely parallel theirs. 


You Can Profit from their Experience 


THIS 
NEW 
BOOKLET 
SHOWS 
YOU 
HOW 


It is the most complete, helpful booklet on 
Electrolytic Filter Condensers ever pub- 
lished. In successive chapters it deals with 
voltage surge effects, condenser life limits, 
moisture, safety-valve action, cost and size, 
and carefully and completely analyzes them 
from a very practical point of view. 


It contains complete descriptions of the 
newest types of Mershon Electrolytic Con- 
densers, and shows effective circuits for their 
use. Although priced at 10 cents, it will 
be sent FREE on request to Radio News 
readers. 


(Sole Manufacturers of Mershon Condensers) 


THE AMRAD CORPORATION 
340 College Avenue 


MEDFORD HILLSIDE MASS. 


SEND FOR FREE COPY TODAY 


The Amrad Corporation 
340 College Avenue 
Medford Hillside, Mass. 


Please send me a FREE copy of your new booklet, 
“Puncture Proof Filter Condensers.” 


NAME.. 


Ce 
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Rapvio News 


NEW YORK’S NEW 


HOTEL 
LINCOLN 


Where modern scientific planning 
and management make possible 
rates surprisingly moderate. 1400 
Rooms, each with bath and shower. 


For For 
2325 One ey / Two 
Telephone Lackawanna 1400 


Eighth Ave., 44th, 45th Sts. 
Times Square - NEW YORK 


A new radio thrill for you! Listen in DIRECT 
to London, Paris, Berlin, Buenos Aires and 
other broadcasting stations throughout the 
world via short waves. Enjoy unique foreign 
programs from strange lands. Your ordinary 
receiver cannot tune in these low wave sta- 
tions. WORLD-WIDE RECEIVER gets 14 to 
550 meter stations with surprising clarity. 
SEND NO MONEY! Just write your name 
and address on a postcard and ask us to send 
you this wonderful guaranteed short wave set. 
Pay postman $6.45 plus a small delivery 
charge. <All orders West of Rockies must be 
accompanied by $1.00 deposit. Foreign coun- 
tries must remit in full, Write today! Z 
CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. K-30, CHICAGO— 


ALUMINUM BOX SHIELDS 


Genuine’ ALCOA” Bot silverdip finish 


5x9x6 $1.89—Cornet size $4 
ANY SIZE TO ORDER. 


Dubilier Duratrons. 
Midget 3-Plate Condenser, 55c. New 2-volt 
Tubes, New Hammarlund L.W.T. 4 coils, Navy 
Surplus Telegraph Keys 75c. Insulating Wash- 
ers, 100 Doz. Soft 
Octo Coils, Pilot Coils, Kits and Parts. 65 Ohm 
Re stors, Please include postage, 


BLAN, the Radio Man, Inc. 


89U Cortlandt Street New York City 


In Science and Invention 
For OCTOBER 


Win Your Share of $3,250. ... Read Our 
New Contest Announcement 


FOR Cuvee 1930. : 


Coil Shields, Coil Hole Cover, Shielded Wire, — 
Neon Test Lamp, $1.00. 


Rubber Grommets, 3 for 5c.” 


Z 


“Hunting Sharks for Meat, Shoes, and Vita- } 


mins’’—Uthai Vincent Wilcox explains how 
the terror of the deep is made to yield 
profits. 


“Wonder What a Soaring Pilot Thinks About” 
—Wolf Hirth, Pioneer International Soaring 
Champion tells you just what he does think 
about when in the clouds. 


“How to Build a Scout Secondary Glider’— 
The last installment in Lieutenant 
Reynolds’ and Herr Martin H. Schempp’s 
construction series. 


“Flashes from the Radio Lab,” and “How to 
Construct the Home Builder’s Four Radio 
Set’ for our radio fans. 


Chemical Experiments, Machine Shop Hints, 1 ‘ 
Auto Helps, Workshop Kinks, Bedside Table. 
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A Broadcast Superheterodyne 


(Continued from page 323) 


outside of the secondary should go to the 
grid of the succeeding tube. The trans- 
formers, as these coils really are, are 
fastened to the front panel of the inter- 
mediate can by brass angles. 

The second detector circuit is in reality 
a portion of the audio system. It is the 
first tube of a two-tube Loftin-White am- 
plifier. The almost ideal detection char- 
acteristics of the Loftin-White system are 
thus utilized. If one uses a commercial 
form of the Loftin-White amplifier, as the 
writer did, the wiring should be removed 
from the first socket and moved bodily to 
the socket provided in the intermediate 
can. These leads should be just as short as 
possible. The only tricky part of the 
wiring lies in the input to the tube. In- 
stead of the grid return going to ground, 
or B—, as is the case in the other stages, 
it goes to a point on the resistance arm of 
the amplifier, as shown in the wiring dia- 
gram. A by-pass condenser, Cll, goes 
from this point to ground. 


Alternate Method 


In the event that one desires to place 
the audio amplifier at some distance from 
the rest of the assembly, an alternate 
method presents itself. That is, we may 
use a power detector in this stage instead 
of a Loftin-White detector. This system, 
of course, requires an additional tube. If 
a power detector is used a —27 type tube, 
self-biased by inserting a 10,000-ohm 
resistance in the cathode circuit. This 
resistance should be by-passed with a % 
mfd. condenser. The grid return of the 
preceding coil in this case goes to ground. 
The detector may then be coupled to the 
audio amplifier through an audio trans- 
former. The older type Thordarson 2-to-1 
transformer may be used, with the sec- 
ondary used as the primary and the pri- 
mary used as the secondary. This method 
of coupling has two advantages: one is 
that the step-down ratio tends to keep the 
hum from the detector stage at a low 
level, and the second one is that in this 
way we get high impedance in the plate 
circuit of the detector tube with corre- 
spondingly better bass response. One 
hundred and thirty-five volts should be 
applied to the plate of the detector tube. 

The audio amplifier is a Loftin-White 
-45 job and, as has been said before, it 
may either be a commercial job or a 
home-built one. It is with the exception 
of the additional parts necessary to sup- 
ply voltages to the rest of the set, just 
like the ones that have been repeatedly 
described in Rap1o News, so we will spend 
no time on the amplifier proper. The 
additional parts seen in the picture are 
those necessary to the adaptation of the 
amplifier to our purpose. The choke 
shown simply replaces the one that orig- 
inally came with the unit, as it was too 
small to handle all of the current neces- 
sary. The Electrad “truvolt” resistance 
is seen standing on end so that it will 
have plenty of ventilation. The by-pass 
condensers are seen at the extreme left. 

In wiring the receiver, the diagram 


given this month should be followed in- 
stead of the one given last month, as 
there was one mistake in the previous dia- 
gram that has been corrected this month. 


After the complete assembly is wired, | 


and the various units connected together, 
the voltages from the power supply should 
be carefully adjusted. This is most 
readily accomplished by the use of a high- 
resistance voltmeter, measuring the volt- 
age directly from the adjustable tap of 
the voltage divider resistance to ground, 
which is B—. The taps should be ad- 
justed to read 135 and 67 volts respec- 
tively, and if this adjustment is carefully 
made the bias voltages throughout the set 
will be correct. 

The first thing to do now is to ascer- 
tain if the first detector is working. Open 
the plate lead of this tube and insert a 
pair of phones in series. As the antenna 
is tuned, local stations should be received. 
If this is O. K., go to the oscillator. With 
the phones in series with the plate of the 
oscillator tube, one should hear a distinct 
“plop” when the moistened finger is 
placed on the grid connection to the 
tube. This should occur at all settings of 
the oscillator dial. If no such plop is 
heard, reverse the connection to the plate 
coil of this tube and make the test again. 
The receiver will be inoperative if the 
oscillator fails to work. 

With the first detector and the oscil- 
lator working properly, signals should be 
received if carefully tuned to a local sta- 
tion. To adjust the intermediate ampli- 
fier, it will only be necessary to tune the 
last two stages to peak with the first 
stage. This can be done by ear, if the 
volume control is retarded until the signal 
is barely audible. If the intermediate 
amplifier shows any signs of oscillating, 
increase the distance between the primary 
and secondary of the intermediate trans- 
formers, until the condition corrects itself. 
This will give the most sensitive point at 
which to operate the amplifier. 

The audio end will require no adjust- 
ment other than the hum bucker, which 
of course should be adjusted to a point of 
least hum. 


Tuning 


When all adjustments are made it will 
be noticed that the antenna dial and the 
oscillator dial tune several degrees off. If 
the builder desires to keep them in line, 
he may shunt a 150-mmfd. variable con- 
denser across the main tuning condenser 
in the oscillator stage, and adjust it until 
the two dials are alike in the middle of 
the scale. This is not shown in the dia- 
gram, because it is not essential to the 
operation of the receiver. 

The writer will be pardoned if he 
quotes a few golf scores on his personal 
receiver. Last evening, August 3, in New 
York City, Chicago, Fort Wayne and 
other distant stations were receivable at 
will, even though all of the New York 
locals were running full blast. Such re- 
ception as that in the midst of a typical 
heat wave speaks rather well for the sen- 
sitivity and selectivity of the receiver. 
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RADIO 
NEEDS YOU 


Learn at home! 


THOUSANDS of positions are opening up in 
the field of radio. It seems certain that for 
the next five years there will be more jobs 
than there are trained men to fill them. 

This is your opportunity! Study radio 
now, at home. Train yourself for a position 
as radio operator on a ship or in one of the 
many new land communication stations. Get 
the knowledge you need to become a radio 
expert on installations or service. 

Radio has only begun to grow. Get in 
now, and rise with this fascinating business. 

You don’t have to give up your present 
job, or spend your savings on tuition. The 
International Correspondence Schools plan 
lets you learn while you earn—at home, in 
spare time. 

Famous radio authorities have prepared 
the great I.C.S. Radio Course. It is com- 
plete—up to the minute. Even the latest 
developments, such as television, are cov- 
ered. Many graduates of this course are 
already earning big salaries in the various 
branches of radio. 

Find out today just how the I.C.S. can 
train you for a radio position. There is no 
obligation in asking. Just mark and mail 
the coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8282-J, Scranton, Penna. 


Without cost or obligation, please tell me all about the 
NEW RADIO COURSE 


Name 


Street Address 


City State 

If you reside in Canada, send this coupor to the 

International Correspondence Schools of Canada, Ltd., 
Montreal 


ESICO Soldering Irons 


E ath sages SS anes 


Esico Soldering Irons are used in the largest radio face 
tories in the country as well as in the U.S. Navy. 


ELECTRIC SOLDERING IRON CO., INC. 
135 West 17th Street New York City 


Ravio Nrews FOR OcrosErR, 1930 


Everything in ~ 


WHOLESALE PRICES 


Cf this «e- 
CATALOG 


This big catalog ... rich from cover to cover 

with astounding radio bargains ... is yours for 
the asking. It contains all the newest and latest 
in radio receivers, accessories, parts and kits. 
No radio need is overlooked. Everything in 
this big book is available at wholesale prices, 
and many items are spotlighted as specials at 
truly astounding prices. 


THIS BIG 
CATALOG ) 


To be without this book is to miss your great- 
est buying opportunity in radio. Every page 
points the way to money saving. Never be- 
fore have such startling values been offered 
. made possible by our tremendous buy- 

ing power and low cost of operation. Quick 
deliveries and expert cooperation are assured 
on all orders. Send for your copy of this 
catalog today. See for yourself the many 

unusual values we are offering. 


Clip the Catalog Coupon, and mail it today! 


SCREEN-GRID rice-Savin 
Re Ne Models Cour PON 


De Chicago, ill. 
State St., 
eee e (free of charge and postpaid) 


Kine ook of Radio Bargains: 
w 


Marvelous offerings in new, Humless, Screen 
Grid A.C. all-electric and battery operated sets; 
a wide range of beautiful consoles, from the small 
table model types to the most ornate and artistic of ie 
radio furniture; dynamic speakers of tremendous volume Ecce 
and richest tone; accessories, partsandkitsinwidevariety = | 87 °°” es 
—in fact, everything that is standard, as well as every- 
thing that is new, in Radio. Get this book today! 
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CHICAGO SALVAGE STOCK STORE 


Worlds Largest Radio Store 
309 So. State St. Ei Chicago, Ill. 


PAM 29—PRICE $225.00—MEASURED POWER OUTPUT 24.5 WATTS 


Why 


your dollar buys more 


in the NEW PAM 


HE efficiency (low operating cost) of a PAM 
is so high that considerably less current is 
used for a given power output. 


Hermetical seal of components assures contin- 
uous operation in tropical climates and on humid 
days. This is the same type of construction re- 
quired by the U. S. government, to whom we 
supply similar units. 


Condensers are built to our specifications calling 
for a life expectancy of 25 years of continuous 
operation. High-priced sockets are used that 
continue to make good contact year after year. 
A finish consisting of one coat of baked enamel 
followed by one coat of Duco ensures the PAM 
retaining its appearance after long years of 
service. 


A temperature rise, exclusive of tubes, for con- 
tinuous operation is so low (only 20° C above 
surrounding air) that no strain is put on com- 
ponent parts, and no fire hazard is present. 


Power resistors are of a non-metallic type to 
assure freedom from open circuit. Built-in 


pefamson 
Main Office: 


Canton, Mass. 


MANUFACTURERS SINCE 1882 


variable voltage compensation (from 100 to 130 
volts) is provided. Fuses and fuse protection 
covers give additional protection. 


You are assured a frequency characteristic that 
is exactly as we specify (approximately flat be- 
tween 50 and 10,000 cycles). If a flat frequency 
characteristic is not desired, use our Qualpen- 
sator to changé it to suit any condition or ear. 


Longer tube life (we have records of numerous 
PAMs that have used the original set of tubes 
for more than two years of continuous operation) 
keeps down operating cost. 


Drawn extra heavy bases and containers of pol- 
ished steel insure internal parts against physical 
damage which might occur in shipment or in use. 
Two values of output impedance (500 and 2000 
ohms) assure maximum energy transfer without 
the usual loss. 


A folder, No. RN9, “More Power per Dollar,” 
gives all mechanical and electrical specifications 


of these new PAMs. Write for it. 


tele (or | 
Factories: Canton 
and Watertown, Mass. 
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Here are a few examples 
of the kind of money 
Itrain “my boys "to make 


Started with $5. Now has 
Own Business 
“Can't tell you the feeling 
of independence N.R.I. has 
given me. I started in 
Radio with $5, purchased a 
few necessary tools, circu- 
lated the business cards you 
gave me and business picked 
up to the point where my 
spare time earnings were 
my largest income. Now I am in busi- 
ness for myself. I have made a very 
profitable living in work that is play. 
Howarp Houston, 
512 So. Sixth St., Laramie, Wyo. 


$700 in § Months Spare Time 


“Although I have had little 
time to devote to Radio my 
spare time earnings for five 
months after graduation 
were approximately $700 
on Radio sales, service and 
repairs. I owe this extra 
money to your help and 
f interest. Thanks for the 
interest shown me during 
the time I studied and since graduation.” 
Cnartes W. Linsey, 
537 Elati St., Denver, Colo. 


$7396 Business in two and 
one-half Months 
“T have opened an ex- 
clusive Radio sales and 
repair shop. My re- 
ceipts i September 
were $2332.16—for Oc- 
tober, $2887.77 and for 
the first half of Novem- 
ber, $2176.32. My gross 
receipts for the two and 
one-half months I have 
been in business have been $7396.25. If I 
can net about 20% this will mean a 
profit of about $1500 to me.” 
Joun F. Kirk, 
1514 No. Main St., Spencer, Iowa. 
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My Free bock gives you many more 
letters of N. R. i. men who are mak- 
ing good in spare time or full time 
busimesses of their own 


You'll ge 


Rear view of 5- 

tube Screen Grid 
« Tuned Radio 
” frequency set — 
only one of the 
many circuits 
you can build 
with my parts. 


with my new 8 Outfits of Parts that Il 
give you for a Home Experimental Laboratory! 


\ cuits work, why they work, how they 


The world-wide use of receiving sets for home 
entertainment, and the lack of well trained 
men to sell, install and service them have 
opened many splendid chances for spare time 
and full time businesses. You have already 
seen how the men and young men who got into 
the automobile, motion picture and other in- 
dustries when they were young had the first 
chance at the key jobs—and are now the $5,000 
$10,000 and $15,000 a year men.. Radio offers 
you the same chance thatemade men rich in 
those businesses. Its growth is opening hun- 
dreds of fine jobs every year, also opportu- 
nities almost everywhere for a profitable spare 
time or full time Radio business. “Rich 
Rewards in Radio” gives detailed information 
on these openings. It’s FREE. 
So many opportunities many make $§ 
to $30 a week extra while learning 


Many of the ten million sets now in use are only 

to 40% efficient. The day you enroll I 
will show you how to do ten jobs common in 
most every neighborhood, that you can do 
in your spare time for extra money. I will 
show you the plans and ideas that are making 

B as high as $200 to $1,000 for others while tak- 
ing my course. G. W. Page, 107 Raleigh 
Apts., Nashville, Tenn., writes: “I made $935 
in my spare time while taking your comrse.” 

Many $50, $60 and $75 a week jobs 
opening in Radio every year 

Broadcasting stations use engineers, operators, 
station managers, and pay $1,800 to $5,000 a 
year. Radio manufacturers continually need 
testers, inspectors, foremen, engineers, service 
men, and buyers for jobs paying up to $15,000 
a year. Shipping companies use hundreds of 
operators, give them world-wide travel at prac- 
tically no expense and pay $85 to $200 a 
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t practical Radio Experience 


UE 


National Radio Institute [> 


My course is not all theory. You use the 8 
Outfits Il give you, in working out the 
principles, diagrams and circuits used in 
modern sets and taught in my lesson books. 
This 50-50 method of home training makes 
learning easy, fascinating, interesting. You 
get as much practical experience in a few 
months as the average fellow who hasn’t 
had this training gets in two to four years 
in the field. You can build over 100 circuits 
with these parts. You experiment with and 
build the fundamental circuits used in 
such sets as Crosley, Atwater-Kent, Ever- 
eady, Majestic, Zenith, and many others 

sold today. You learn how these cir- 


should work, how to make them work 
when they are out of order. 
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will show You too 


how to starta 
Spare time ox full time 


Radio Business 
of Your Own 


on CXUVA MONCH you 
can make MAM learning 


J. E. Smith, Pres., 
National Radio Institute 


month. Radio dealers and jobbers are con- 
tinually on the lookout for good service men, 


salesmen, buyers, managers, and pay $30 to Pe 


$100 a week. Talking Movies pay as much as 
$75 to $200 a week to the right men with Radio . 
training. My book tells you of other oppor- 
tunities in Radio. 


I will train you at home 
im your spare time eae 3 
Hold your job until you are ready for another. Give 
me only part of your spare time. You don’t have to 
he a high school or college graduate. Hundreds have 
won bigger success. J, A. Vaughn jumped from $35 ~ 
to $100 a week. E. E. Winborne seldom makes 
under $100 a week now. The National Radio Insti- 
tute is the Pioneer and World's Largest organization. 
devoted exclusively to training men and young men, 
by correspondence for good jobs in the Radio industry. 


You Must Be Satisfied 
I will give you an agreement to refund every penny 
of your money if you are not satisfied with my 
Lessons and Instruction Service when you complete 
my course. And I'll not only give you thorough 
training in Radio principles, practical experience in 
building and servicing sets, but also train you in 
Talking Moyies, give you home experiments in Lele- 
vision, cover thoroughly the latest features in sets 
such as A. C. and Screen Grid. 5 : 


My 64-Page Book Gives the 
Clip and mail the coupon now for 
wards in Radio.” It 
points out the money- 
making opportunities 
the growth of Radio 
has made for you. It 
tells of the opportuni- 


Facts 
“Rich Re- 


my new book]. 


lies for a spare time or 
full time Radio busi- 
ness of your own, the 
special training I give 
you that has made 
hundreds of other men 
successful; and also ex- 
plains the many fine 
jobs for which my course 
trains you. Send the 
coupon to me today. 
You won't be obligated 
in the least. 


E. SMITH, President 
Dept. OLS. 


Washington, D. C. 
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THIS COUPON IS GOOD 
"FOR ONE FREE COPY OF: 
MY NEW BOO 


J. E. Smrra, President, 


National Radio Institute, Dept. OLS. 


Washington, D. C. 


Dear Mr. Smitra:—Send me your book. I 
want to see what Radio offers. 
this request does not obligate me and that no 


agent will call. 
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It points out 


what Radio - 
Offers You 
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I understand 
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